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getlier by tlie crosii-stays, B, B, two above and guide-rodj F (Fig. 1), to slide easily througli I The pipe leading the blast from tlie 

two below the bellows. The two stays it. The upright guide-rod and sq^uare bellows to hearth is of in. iron tube-, and 

above tlie bellows are not shown in the plate are shown in Fig. 7* The rod is of shown in section, with its fittings^ hi 
dmving, being hidden by the tray, etc. ^in. round iron rod, and the plate is counter- Fig* 8. It is screwed at the bottom into 
They are of the same form and dimensions sunk for four screws, with which to attach the wood block, t, and at the top into the 
a^> the bottom pair, except at the centre, it to the top board of the bellows, the rod airmozzle, J, through the iron band endre- 

where they cross each other, one of them being riveted into the square plate. The Hug the hearth, with a back nut and washer 

being cranked down to allow the other to bellows, E (Fig, 1), are fastened to the frame to keep it secure. The air-nozzle should be 
cross it at its own level, and thus make a by four stout wood screws, one through of very thick wrought iron, and tapped'to 
level bed for the lieartlidray to rest on. each leg. Between the legs and the centre receive the end of the | tube as sliown. 
One of the legs a, a, a, a, is shown sepa- board of bellows are placed four pieces of The leather of the bellows covering should 

rately in front and side elevation in Fig. ± ^ in, iron pipe, about 1 in. lon^; the four be of thorough good quality, and may be 

screws pass through the legs into these obtained at any currier's. It is scarcely 
pieces of pipe, and are driven home into likely that a piece will be obtained sufii- 
the centre-board of bellows, holding them ! ciently large to make it in one piece, so that 
quite securely, ^ it will have to be joined with coiipei: 

The I The bottom chamber of the bellows is washers as described. 

supported^by four links, shown at G, G, G, G Our forge is now complete, and it only 

remains to regulate the flow of air by 
Each end of these links is swelled out and putting weights on the top board of bellows, 

bored (as shown in Fig* 10) at the bottom Weights should also be suspended from the 

The various parts of the framework should ends to fit on the round ends of two flat bottom boards sufficient to draw the lever 
first be forged and cut to dimensions given bars running across the bottom board of up when pressed down* We shall now have 
in drawings, and fitted against one another bellows (shown in Fig* 6), and at the top ends a thoroughly substantial hearth if the above 
to make sure that they are all exact before for the reception of the ^ in, holts, which directions have been faithfully followed* 
marking out for drilling* The two cross^ connect them to the short crank, L {Fig, 1,) Of course, the measurements may be varied, 
stays, E, B (Fig* 1), are riveted together This arrangement is better seen at Fig, 14, to suit the maker, and it could even be 
where they cross in the centre of the frame l being the short crank, g, g the links, and made of lighter material j but, owing to the 
as shown. The ring, 3) (Fig* 1), is placed e the f in. bolt and nut, ^ great amount of knocking about such a 

round the outside of frame at the points The flat bars just mentioned, and sbowa^..hearth will have to sustain, it will be best 
where the cross-stays are riveted to tlie at Fig. 6, are made of 1 in, by | in* iron bar, to keep as near as possible to the dimen- 
legs, and the rivets pass through the ring, D, and are drawn out to a round section at the sions given, 
legs, A, A, A, A, and cross-stays, B, E, binding ends, and screwed for nuts, which keep the 

them all securely together. links in their place* They are fastened to writer will be glad to give it through 

2%e The hearth consists of a the bellows^ bottom board by three screws the medium of Shop, 

flat, round plate of iron, which should be a in each, passing through holes drilled and 
good tliickuess to withstand the heat; or, countersunk to receive them. 

if a little extra expense is not objected to, The Bellows .—We must now consider the ^ 

it might be made of thinner material and a construction of the bellows proper. These HOW TO MAKE A QUARTER HORSE 

circular fireclay brick bottom placed on it, are composed of three circular boards of 
This would make a much more serviceable inch stuff, 14J in. in diameter. The middle 
job. I and bottom boards are provided with valves, 

one in each opening upwards, ^ These are 
made by drilling a hole, 2 in* in diameter, 


The whole of the framework is made of 
1 in. by I in. square iron bar, and is riveted 
together by f in, by | in*, and f in, by 
iron rivets, the holes beirm bored to allow 
the rivets to fit in rather tight. 

' dimensions of the varions members of the 

framework being all nvirked in the draw- [ (Fig, 1), 
ings, it will not be necessary to mention 
them here. 


Should any further help be required, the 




POWER STEAM ENGINE 


BY F. A, M, 


The heartli-plate rests on the top pair of 
cross-stays, and is riveted to them by four 

rivets, two in each stay. The circular band, in the centre of each of the two boards* 

I, surrounding the hearth is cut out of Over each of these holes is placed a flat, 

iron to the plan shown at Fig. 5 ; circular piece of leather nailed to the board 
the hole a is for the introduction of the air- at one side, so as to be free to move up and 
nozzle, J, from the bellows* The band is down for the passage of the air. A piece of 
riveted to the top of each le^ by two rivets, wood is glued on the top of the leath 
as shown at P, p (Fig, l), and is also riveted ensure dropping down flat and closing the 
t(\^etlier at its two ends, as shown at o valve when the air is within. 

(Fig. 1), by four rivets. The hearth-plate ^ A wire stop, s (Fig* 6X is driven into the 

before-mentioned is cut to exactly fit inside board, to prevent the wood valves turning j A WOBP needs to be said as to the desigm 
the band, i, and to rest on the top pair of completely over, in which case they would of the pump. Many pumps fail, or give^ 

not again close’when required* The top trouble, on account of the presence of air 
.—The bellows work next drawing in Fig. 6 shows a cross section of inside* When the plunger is drawn up thia 
occupies our attention. It consists of a valves and bellows* air expands, but no water rises into tli& 

spindle of 5 in* round iron, working in two The middle board has a block of wood barrel; when the plunger comes back the 

brackets, sliown at k (Fig, 1), the form of fastened to it, as shown in Fig. 6* This air contracts again. 

\vhich is better shown in Fig. 11, the dimen- is for the reception of the screwed end of Several drawin^_ of feed-pumps have- 
sions bein^ marked to it. These brackets the pipe conveying the blast from the bei- been recommended in mechanical publica- 

riveted, one to each of two opposite lows to the hearth, tiona, which are open to such an objection : 

legs, by two rivets in each as shown in The three boards are fastened together Fig-57 will make this quite plain. Here the- 

Fig* 1. The spindle is shown at h (Fig* 1), by a piece of leather 14 in. wide, which goes plunger is much smaller than the pump-barreb 

and also in Fig* 9, the ends, q, being squared all round them* and is securely nailed to leaving a wide annular space round it j when 
to fit the small cranks, L (Fig. 1), and the their edges by 1 in. clout nails, placed in air gets into the pump—as it is sure to do 
long lever, m (Fig* 1). These cranks are two rows, and as near together as possible, with the water—it will, of course, rise to the 
shown in plan and elevation in Fig* 12, and A strip of leather, 1 in, in width, is placed top. and the upper part of the barrel at h 
the long lever in Fig* 13* As will he seen round the edge of each board over the will be full of air, whilst any water there¬ 
from Fig. 9, the ends of the lever are squared leather covering, and the clout nails are may be will lie at the bottom, as seen in the 

and screwed* The dimensions marked for driven through this and the leather covering sketch* Now, when the plunger is raised 
the sc[uare part is ^ in. This is, of course, into the boards* Before fixing the leather the air will expand, and the exhaustion will 
for the end carrying the long lever, as ’^vell on to the boards, we shall have to insert four be so little.that it will be insufficient to raise* 

as the cranlt; the other end, which carries iron rings, made of ^ in. round iron bar, the suction-valve and the column of water 

only a crank, will have the squared part 14J in* diameter outside, two in each cham- beneath it, and the consequence is the pump^ 
only I in* in length. ^ ^ her* These are to keep the leather stretched will not ‘^draw.'' The usual remedy for this 

The cross-stay, c (Fig* 1), is simply to act outward, and to ensure it formi^ even is to place a pet-cock at a to let out the air, 
as a guide to ensure the top chamber of the creases when opening and closing. The two but tne proper course would surely be to 
bollov/s rising and falling perpendicularly* ends of the circular band of leather covering place the passage to the deli very-valve at ct, 

It is secured to one pair of legs by rivets as the bellows should be joined with copper because then the air would be the first to leave 

-stays are; it is made of 1 in. by rivets and washers, sucii as are used for the pump ; also the superfluo-tis space at > 
§ in. iron bnr, swelled out and bored in the leather hose. These should be put as near should be filled up* Turning now to our 
centre, as shown at Fig. 4, to allow the together as possible* 1 pump, it w'ill be seen the delivery-valve is 


The Feed-Pump a^td Governor— 

Conclusion* 

Wky Pumps will not Wokk—'How a Feed¬ 
pump SHOULD Not be Made—Spanners ani> 
Nuts—The Govehnou, Beacket, Sleeve, anek 
Mitre-Wheels — Tueking the Bolts —Fit- 
TiNO Arms—Throttle-Yalvr and Case— 
Adjustino Spring and Sizing Driving 
Pullets—Stauffer Lubricators—Laggings 
OF Ctlinder — Making Steam Joints — 
Foundation op Engine—Driving Belt. 
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the highest point of the inside of the I of the orthodox look without the trouble- to fit into the balls. The shoulder 

pump, so that the air may be got rid of first, some six joints ; it will work as it is, or may which the balls screw is 
If anyone wishes to know where the air have springs attached if desired. The only cliaineter, and that 

from, let him place a glass of water difficulty connected with this form of con- the joint at the other end. 
under the receiver of an air-pump, when he stmction is the tubular spindle, 3^ in. long, the joint iJarallel with the arms, laying tlicni 
will quickly discover it comes from the ^ in, diameter, with a ^ in. hole through it. down sideways on the face-plate to try it, 
water, being held in solution at atmospheric This may be made from a bit of round steel, and file out the slot which forms the joint 
pressure, and boiling out as soon as the bored through, and then turned true with in the arms of the body of the governor, 
pressure is diminished. The valves are the bore; but steel tubing of this size can The file can be x>fissed througli both arms 
arranged to have a lift of yVin- When a be obtained. _ (see Fig. 27), so that it is easy to file out these 

valve of this sort lifts a distance equal to a We will begin with the main bracket by two joints and make a pci-fect fit 

quarter of its diameter, then the annular bolting it upon the angle-plate upon its arms of the governor carry sniall levers at an 
. space opened under its edge is equal to the side, and after boring it through with a angle of 120® with the longer part of the 

in. drill, turn the recess in the top which arms, which short arms or lovers meet in the 
olds the oil and the rounded bead on the centre, in the slot of the brass jiiccc whicli 
in., hut it is well to allow a small lift; in edge, How tum the casting round upon the forms tlie top of the governor.s, and are 
the case of the upper valve, which must of angle-plate and bore the long boss, also with a halved together in that slot. Tlie shape of 
necessity be of larger diameter, there is i in. drill, and face the end. Take the brass one of these small levers is seen projected 
sure to be sufficient passage, and the lift castingforthebodyor sleeve of the governor, above (Fig. 24), and the top witli .slot 
might be rather less than which will with the two arms on it; hold it in a uni- at Fig. 26. This little piece is pinned' on tct 
diminish the shock and noise at each closure, versal chuck, and bore it with a I in. hole, a ^ in. steel wire, ■which 
Water confined in a pump or pipe is so Now take the steel tube and put it between centre of the governor and revolves witli it, 
incompressible that it must be considered the centres of the lathe to get it perfectly hut can be raised up or down in., accord- 
alinost as a solid; were the plunger of the straight by bending; when it runs quite ing as the halls are hanging down or ilying 
pump to meet in the middle of its stroke a true, try it into the standard or body, and out. Upon the lower end of this steel wire 
solid piece of heavy metal, there would be a reduce it by turning or simply by filing till is pinned another piece of brass, in which is 
thump and a shock ; just such a shock may you can drive it firmly in; then it will not turned a deep groove ; in this groove outers 
be expected in a force-pump, when the need the little round pin, seen at the top, the forked end of a small lever, clearly seen 
plunger, having filled up the empty space for securing the two together. Now turn in Fig. 25, which lever is also shown pro¬ 
left in the body of the pump after the up- the outside of the body, and then reduce still jeeted above; it is secured to a piece of J in. 

stroke, meets the column of water in the further the lower half of the tube till it will brass wire, which passes straight through 

feed-pipe, and drives it a few inches further turn easily in the bracket, carefully squaring the gland of the throttle-valve (see also Fig. 

on. To prevent this shock, a cushion of air up and smoothing the bottom surface of the 28). The lever might have upon it an arni, 
is provided in an air-vessel, and, instead of brass body where it rests and turns upon as dotted, with an adjustable weight for re¬ 
mounting a separate air-vessel on the top of the top of the standard. gnlating the speed at which the governors 

the valve-box, the valve-box itself is pro- The little mitre-wheel underneath will be would control the engine within small limits, 
longed up wards a little way, so as to im prison the next to fix. The under-side of the hole But if our engine is simply required for 
a small quantity of air above the delivery in the bracket would be first filed up square driving a lathe, etc., in an amateur’s work- 
branch, which, by its elasticity, acts like the for the wheel to work against, and then the shop, a higJi degree of regularity will not be 
spring of a buffer to prevent a sudden shock wheel may be fixed by the pin, as shown, required. 

to the passengers.^ This pin cannot go through the middle, The ivire whicli controls the throttle 

Spanners and Nuts. —"With Fig. 6 (page260) because of the little i m. rod which valve is made of bra.ss, because, like the 
are shown two double-ended spanners; the slides inside the tube. The wheel may pump and its plunger, it would be liable 
larger one has an octagonal jaw at the large be keyed if that be thought easier, or to rust if it were of iron, and that would 
end, and it is intended to fit both the piston- it might be fixed with a pinching-screiv. cause unnecessary friction in the stulKng- 
rod and pump plunger-glands to tighten them These mitre-wheels can be bought ready- box. This stuffing-bo.x is clearly seen 
up. The smaller end of this same spanner is made for one shilling each. in section in Fig, 25. It requires to be 

hexagonal, and is intended to fit tne gland Now take the governor-balls, 1 in. in carefully packed and screwed up as lightly 
of the slide-valve rod and the union-nut on diameter; fix a bit of sheet metal into a as may be, only just enough to prevent the 
the delivery branch of the pump, as also the wood chuck, and bore an inch hole in it ; escape of steam. It would be very easy tu 
hexagon upon the cap of pump valve-hoz. then cut it in two, and it will serve as a screw it so tight that the governor could 

The smaller spanner fits all the other nuts template to guide you in turning up the not rise at all, and would have no control 

about the engine except one; t^re are two balls; The template should be so cut that whatever over the engine, 
sizes of them, for screws of ^ in. diameter it will give you one exact half-circle. If Coming now' to the throttle-valve and its 

nuts, if made at home, these balls were for ball-valves, we should case, shown separately at Fig. 38, it may 
should be carefully kept to the same size ; have to be most particular in turning them, be held in a universal wdiile the oval Hang's 
and if bought, they should be obtained, all and it would be necessary to make a special is faced ; then tlie holes for the bolt might oe 
of them, from the same firm. They would tool, but in this case we may proceed as fol- made through this rtange,and then it could he 
be best of steel, hardened, as also the low's:—Chuck the balls by driving them into clamped by the Hange upon a face-plate, the 

spanners, and spnng*tempered, or let down a recess in a hard wood chuck till very hole inside bored out true and smooth, the 

to a blue, or simply “blazed off”—that is, slightly more than the half diameter pro- screw-thread cut (gas thread) to fit tlie stop- 
hardened in oil' and then, while the oil is jects ; turn the projecting part to an exact valve, the shoulder faced, and the edge 

1 L flame till the oil half-sphere, using the template to test it; turned bright. It is supposed that a stop- 

nashes, and then quenched. This leaves then bore a hole in the middle of the ball, valve w'ould be bought, and not made. It 
them hard enougm yet tough. This hard- and tap it ready to screw on to the arm. will cost about four shillings. A | in. stoji- 
enmg will leave them black, but they will When both the balls have been treated so, valve is large enough for this engine, and 
look very well so, forming a pleasing con- alter the chuck so that you can fix them in i in. piping for the steam-iiipe ; hut ^ in, 
trast with the bright work. The spanners the opposite way up to the shoulder left by would oe better for the exhaust. 

in ay be m ade as steel forgin gs by th e n earest the turning, so that exactly the half-sphere being the case, it will be simpler to have 

smith, ba'w out a pattern of fret-wood for "will now be contained within the chuck ; both steam and exhaust ^ in. boi’e, and then 
bim to work to. hue up a tm template for now turn the projecting portion true to the the stop-valve must he J iu. too. 
gaugir^ the large one, to get it the exact template ; if'the template is exactly the half stop-valve is shown at Fig. 4. There will 

me ; hie the small one to fit the nuts, then circle, and you are tolerably careful, you W'ill be required a i in. “ nipple ” to connect the 

namen and temper them both. not be far wrong. Of course you can re- stop-valve with the standard, since both 

We may now undertake the construe-* chuck the halls at different angles and reduce these have female threads. A “nipple” is 
tion ot tlie governor. It appears in Fig. 4 the error, but I think for tnis purpose it a short ferrule of pipe with threads on the 

and _tig, 6, but the details are beat seen would be unnecessary. There should be a outside ; it w'ould he screwed firmly into the 

m ijig. 24 \page 328). The old Watt small hole through the back of the wood standard, and the stop-valve would screw 

governor, as in old engines and tMt- chuck to drive the balls out by, and a little upon that. The throttle-valve case, or s tan- 
jooKS. has six joints; this one has hut screw may he made on any hit of steel held dard, may be mounted upon the angic-plato 
two. ine newer forms of governors have in the lathe, on which to mount the balls to child 
a spring on the spindle or shaft, and polish the whole of the outside. Now take 
.some ot them scarcely look like govempra the arms on which the balls hang, centre 
at all. ine torm here given has something j them and turn them up, cutting the screws 
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a collar I in. in 

is just the thickness of 
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the smallest valve should he 
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to bore and tap the stntEng-box, 
which IB to be done at an an^le of ^5^ with 
the flange. The casting for the throttle- 
valve itself appears at Fig, 29, It will be 
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r.'Titretl !iih 1 tiiriicd till it will fit into the a small 
Itaiocl hole iti the standard. The hole for of the 
th'j brass wire which carries and controls it has been cut away. 

may, perhapfi, best be bored by placing the cided to use a spring, a little fiat one of this engine at 200 revolutions, I am led to believe 
^.llvc in position in the case or standard, kind would be very easy to make and apply; it wonld light about six lamps of 10 candle^ 
jiml then passing the drill in through the the pulley on the horizontal shaft of tne , power. 

slutliiig-box and gland. Next, the governor governor could be driven off a groove on a Lubricators. —Sometliing must now be 
.^laiulard would be fixed and screwed down chuck in the lathe, then the governor could said about the lubricatora These, it will 

id i>osition, and the hole for the other end be spun till the arms took up their midway havebeeanoticed, are not of the usual kind; 
of tlie brass wire bored through the arm of position, when the revolutions would be should anyone wish to use the common 
lilt' Liraoket made to sustain it, when the counted; if the rate were evidently too kind of oil cup, they can of course do so, or 
\\ ivc u'onld be put through that arm and great, the spring wonld be taken oftj and they can do without any cups, 
the stuffing-box of the throttle-valve stan- weakened by grinding it a little thinner, nary oil cup, however, requires to be set in 

in position When the arms of the governor come to the a vertical position, which these do not. The 
Oil the valve-box. Tims arranged, the holes mean position at about 250 revolutions, the lubricators shown in our engine are the 
thraugh the oval flange could be correctly adjustment would be correct. It would be smallest size of Stauffer’s patent lubricator 
marked upon the steam-chest, The stems i and cost one shilling each. They are filled 

cast on the throttle-valve to aid in turning ! with a kind of p'ease which looks like yellow 

it may now be cut off, and the hole through I I cold-cream. A section of one of the lubrica- 

A’alve and wire drlllod, and the little brass _ I 1— tors is seen in Fig. 60. It consists of two 

pill, seen in Fig. 28, inserted. All that is !■ 
l equived now to complete the connection 
I let ween the governor and the throttle-valve 
is to make the little lever which embraces 

the grooved piece at the bottom of the small 
rod which passes down the centre of the 

Now fit the shaft in the long 

boss, bore the small pulley wdiich receives 
the band, drive it on at one end, and turn it 
up in position; bore and fix the little mitre- 
wheel at the other end, adjusting it ,to gear 


pin (^>) screwed into the lower part described would be sufficiently steady to 
Rttle ball, the upper part of which drive a draamo ; I think it would; and with 

josing it be de- a good boiler, large enough to run the 


I 


while tlie latter w’as placed 






H 
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parts ; a cap, wbica is filled with the grease, 

IS screwed down upon the other part till the 
rease is forced dow n the small ho le into the 
earing; as the shaft revol ves it distributes 
the grease, which soon begins to ooze out at 
the sides of the brasses; the bearing is then 
ready for work, and will require no further 
attention for a day or so, or even, perhaps, 
. 1 for a week; even when a fresh supply of 
grease is required, it is only necessary to 
ive the cap about half a turn with the 
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governor. 
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to t he correct depth, and fixing it with a key 


1 


ingers, so as to force 
into the bearing; when the cap has been 
screwed quite down it must be re-filled. 
No oil runs or drops about to make a mess, 
and nothii^ could be cleaner or more con- 

. This form of lubricator can be 


out a little more grease 


J 


Ffe- 5r. 


Fig-. 60. 


or a pin driven 

Tt must not be supposed that the throttle- 
valve will .stop the steam without any leak¬ 
age ; it could uot do so fitted in this way; 

the stop-valve will do that; but the throttle- 
valve will stop nearly all passage of steam, 
nd when closed by the governor there 
should not be sufficient leakage to work the 

of the governor are so 
proportioned as to allow the engine to run 
at about too revolutions per minute. ^ The 

pulley on the horizontal driving shaft is the 
same size as the groove in the boss of the 
eccentric, so that both engine and governor 

would run at the same rate. If it w-ere de- - . 

sired to make the engine run twice as fast, gl { H I A. simple way to lubricate both slide-valve 

that could be done by replacing the pulley li [ ffl [ and piston at once is to arrange an oil 

on the horizontal shaft by one of twice the fig 5 g, H j cup so that it may deliver into the ste^- 

diameter, so that the governor would still ‘ * Mi ^ | pipe; by thus lubricating the steam-pipe, 

turn at the same speed, while the engine T ! ^ the oil is carried to all the rubbing aurtaces 

was going twice as fast. It would increase \ inside. 

the power of the governor to work the 1 / [I ' The exhaust-pipe is supposed to be simply 

throttle-valve, if it were allowed to run at Fig. 67 . —How a Feed- 1 j { I screwed into the cylinder casting ; it leads * 

whilst the engine made 100; Pump should not / | i [ 1 downwards, to carry off the water ; it may 

to do this we might make a brass or hard- made. Figs. 68 , ' 1 ^ j )0 jgd down towards a drain and a hole 

M'ood pulley of 3 in. diameter, and key it /''"Ts Ml lowest point there, to allow the 

upon the boss of the eccentric, over the to Qwernor ^ Fig ( cK/wUJvvOA/^) 1 water to escape ; after which it may turn 

jM-esent groove ; then a spring or weight @0. — Section of V. y f ' T\ J upwards to carry the bulk of the exhaust 
-would have to be so arranged as to bring Stauffer Luhrica- steam into the air. 

flown the arms of the governor, when tor. 59 Cylinder cocks are shown to carry off the 

making 200 revolutions, to their normal, or > ^- • condensed steam from the cylinder; they are 

inUlwiiy, position—the one they now occupy well also to ascertain what speed is required opened at first starting the engine, when the 
Avhen revolving at 100 revolutions, A to raise the arms to their highest point and cold metal of the cylinder condenses a good 
weight could he arranged as shown dotted close the throttle-valve, and, again, at what deal of steam ; they are both moved by one 
in Fig. ; and springs might be applied ^ speed the arms begin to rise; we might handle. These taps cannot really be con- 
.iliovi'ii sketched at Figs. 58 and 50. It is expect to find 240 revolutions would raise sidered necessary on such a small engine, 
not proposed to show how to calculate the the arms, 250 bring them half-way up, and especially with a descending exhaust. 

.■spring or the weight, because it is a very 260 raise them to the highest point; then, All drips or leakage about the en^ne 
oa-sy th ing to test the governor by spinning if the engine is speeded to run at half the should be prevented as far as possible, 
it, counting the revolutions, and then revolutions of the governor, it may vary Engines are often seen working without the 
iiiaking the pulleys to the correct size. In in speed from 121 to 130 revolutions per sli^test-whiff of steam appearing even at 
l'’ig. 58 it is supposed that four small eyes minute, but would not in practice vary the stuffing-boxes. It would be very un- 
re screwed into the centre of the balls on more than ten revolutions, except under ex- desirable in an amateur’s workshop to have 

so that a couple of springs can ceptional circumstances. It might be im- an escape of steam, as it would be liable to 

be fixed to draw the balls together. A possible to count the revolutions of the rust the bright work about the lathe, tools, 

neater plan is shown at Fig. 52 ; here two governor, but it would be easy to count the etc. The stuffing-box of the stop-valve is 
notches (h, Ti) are filed in the knuckle of the lathe mandrel, and the groove on the liable to leak, and this valve-cock should 
governor arms, into which enter the ends of chuck could be made twice or three times be screwed on the right way up—that is, in 

the bow spring (s); these ends are kept in the size of the pulley on the governor such a way that when closed the steam 

place, sidewaysj by the slot in which the shaft. should be shut off from the stuffing-box. A 

whilst tlie middle of the bow is I cannot say, certainly, that our engine little tin tray may be hung by a wire under ^ 
pierced with a small hole, and passes over with such a governor as we have now each stuffing-box gland, so as to catch any 


right through. 
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venient 

used ia any position i it may be bomontab 
as on the eccentric and connecting-rod; it 

may force grease into several rubbing sur¬ 
faces at once, as that on the top of the 
cross-head ; it may be placed upside down^ 
I or it may revolve with the boss of a loose 
' pulley. No lubricator has been provided 
for the slide-valve and piston, because when 
working at moderate pre^ures the water 
contained bvthesteam lubricates sufficiently* 
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drops that may fall; the pump gland is one; in diameter, a flat belt round this wheel one which can properly be called by it. 
especially liable to drop and make a mess, j should transmit all the power the engine is Comparatively few, however, of those wlio, 
Lafjging of the GyUnd&r. — The “lagging” | capable of exerting without being unduly like myself, are not born to fortune, can 

' casing surrounding the cylinder j tightened. It is well to arrange for the indulge in the luxury, for the majority of 
appears in Figs. 4 , 6 , 7 , and 25 ; it is useful belt to run upwards, because theu it may small houses have, instead, nothing better 
in two ways : first, it prevents loss of heat relieve the hearings of most of the weight of than a miserable passage. ]?’ortunately, in 
from the cylinder, and consequent loss of the fly-wheel; and it is better, if the belt my house I found a real hall, though but 
power; and secondly,. it prevents the must be inclined upwards, to arrange it to of small dimensions. It was not passage- 
engine from unduly heating the apartment incline forwards, from the engine, not back- shaped, but almost .square, viz., 12 ft. by 
in which it works j also it looks well if wards, towards and over the engine; because, 11 ft. On each side of it was a door— 
nicely fitted, the wood polished, and the in the first case, the pull of the belt would westward to the public street, northward to 

The cylinder tend to cause wear upon the middle of the the study, southward to the dining-room, 
would first be clothed with felt or, say, upper brass of the crank shaft bearing, which and eastward to a parlour (for it seem.s 
part of an old blanket; then the wood lag- wear can be taken up by tightening the cap absurd to dignify this little apaitmeiit, 
ging in strips of mahogany; and then the of the bearing; but in the second ease the scarcely more than 12 ft. .square, with the 
brass hoops secured title of “drawin 

as seen in Fig. 7; ©r, room”). Tlie .stairs 

otherwise, instead of also rose frtiin it, and, 

the hoops there might indeed, much of tlic 

be a i>iece of thin northern side was 

■sheet metal bent occupiedby the lower 

round the wood and part of the stair- 

painted. case. 

Steam. Joints. — 

Makin g the steam 

joints is a very siinple 
thing. Buy a little 
red-lead powder and 
some white lead (in 
pa.ste) from the iron¬ 
monger or colourman; 
mix a little red-lead 
powder into^ some 
white lead just to 
stiflfen it, work it well 
together, and rub this 
on to the threads of 
the screws of the 
pipes before _ screw¬ 
ing up. It is usual 

to spread some of this 

same cement between p[ tlie stairs themselves, 

the flat surface joints, " they were of bare 

.such as those of the elm board, strong, 

cylinder cover, valve- certainly, and sound, 

chest, etc but I ha V e but bleached with 

used a piece of red the soft soap and 

blotting-paper with scrubbings of a long 

complete success. It course of years. They 

A? Entrance Hall as re unpromising. 

Jioies tor tile bolts, axrangedp allowing Staircase. always a 

and when cut round liupefulkiiid of wood : 

f 17.—Cornice over Front Door.. under proper 1 1 eat- 

loolcea as it it were men t it will generally 

a red-lead joint, with develop a pleasin' 

the advantages that grain and a good. 

you could take it colour. Accordingly 

apart a.s often as you X brushed them over 

wished, whilst noneof ^vith hot boiled oil, 

11 squeezed out of the far as they woukl 

joint into the inside* not be covered when 

of the cylinder. It carpeted, aiv-l pol- 

would be an advau- ished them with bees- 

tage to oil the blot- ^ r and turpentine. 

ting*paper before screwing up the joint. wear would come upon the sides'* of the i I found that they repaid my trouble. 

roundaUon.—There are three lugs pro- brasses, where they are divided, and here The door at the stair-loot I cleared away^ 

vided on the bed-plate, by means of which the wear cannot be taken up. and removed all traces of it. A reference 

the engine be bolted down upon a I will now take leave of my readers, to Fig. 16 will show in what manner .t 

joundation. Ihe foundation may_ be a heartily wiahing them good success. dealt with the i^artition at its side. To 

irame of wood made so as to raise the have removed this ].)artition bodily, and 

engine high enough to allow the fly-wheel i *** - substituted a balustrade, would have been ^ 

to run clear of the floor ; or it might be a too serious an undertaking 

stone, the foundation bolts being fastened MAKINO - THE BEST OF A BAD j 500 any pressing necessity for 
m witli lead. It is convenient and suitable ' HOUSE. Among other wreckage of - 

to have the engine raised above the floor, . by mabk mallett. churches, I had secured a set of discarded 

at any rate as high a chair, because it is —— communion rails, which were good solid 

S,o'iSffhe V TS' Entkance Halu^The Staircase^The oak-vvoi’k of the seventeenth century. i 

snoula be carciully covered with a cloth or Front Door — The Study Door —The cut out a portion of the partition, as aliowu 

piece or green baize, to keep it from dust Walm. , in Pig, 16, and in the o)>euing inserted a 

anti u^np, remembering that dust and grit. The Untrance Hall .—All those among us length of this railing. For the remaining 
anti anove all emery-dust, must not be Tvho find pleasure in the tasteful arrange- portions I found employment as balustrades 

irtn'+P^h . to the sliding guide nor ments of our homes are, I believe, of one on the landings of the two upper storeys, 
jDotne oearings. , , , . . mind as to the desirability of having an where some shabby painted deal rails had 

urtmng jsett. Ike fly-wheel, being iGm. L entrance hall deserving of that name, and to be removed. Of the alteration in tho 


or wood 


brass bands kept bright. 




The Stuircam. — 
When I entered upon 
the house this same 
staircase was by no 
means .a sightly ica- 
ture. It was, ill its 

lower part, 

])letely enclosed ; at 
its .side it was shut 
in by a lath-and- 
plaster partiti on, and 
at its foot by a door. 
It thus detracted 
from the apiiarent 
size of the hall, and 
prevented its giving 
a due iinpression of 
its shape. As for 


com- 


U" 




for me, nor did 

so doing, 
restored 
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etitmiice h:iU, I may say that it sufficiently 

lights tlie previously dai’k stall's, and throws 
the staiivase open to view; moreover, its 
(juaiiitaml unusual appearance renders it, to 
my tliinUing, more pleasing than a regular 
balustrade could have been. 

As with the new arrangement the post at 
the stair-foot liad a somewhat bald appear¬ 
ance, I looked through my stock of old oak 

('arvings, and found two demi-figures, which SIy remarks in this article will have refer- 
I nailed upon it intheniannershowninFig. 16. ence to the different kinds of tempering 
BtMieath the staircase was a closet open- mixtures used, and the specia,! treatment 
ing from the hall by a shabby painted door, adapted to various tempered articlea Owing 
This door I also took away, and substituted to pressure of business I have not been able 
for it that which appears in the illustration to send in these “ Practical _ Papers for 
, (Fig. 161. The carving seen upon it is of Smiths ” as ciuickly as I could wish; I shall, 

the same kind as tliat on the dado of the however, do my best to complete the section 

study, thougli of a different pattern, and of my subject selected for treatment in the 
is my own work. The door itself is of old present volume of WoBK in two more short 
oak panelling of the time of Jame.s I. The papers. 

view of the staircase in its present foi'm 2'empering Mixtures.' Water. —^Water is 

(Fig. 16) is as it appears through the open the commonest medium used for quenching Hardening hetween Gold Metal. —^It is not 

door of the dining-room. steel, and hard water is not so suitable for even necessary that hardening should always 

The Front Rom'. —The opening to the tern paring as soft or rain water. More- b e done in liquid. If a tb in heated plate is 
street door as seen froin within was by no over, smiths do not change the water in p|aced between two pieces of cold metal, it 
means pleasina. It was of considerable their tempering tanks, but simply add fresh will become hardened as effectually as if in 

id til, tlie walls, wliich were very thick, in sufficient quantity to make up for waste, water or oil. This is often done, because 
being spiayed away inw'ards ; and I had to They have an opinion that water which has | it tends to lessen risk of warping of the 
consider how, whilst improving its appear- been long used is preferable to fresh waterJ plate. 

ance, I might also arrange for the hanging It is supposed that the virtue attributed by Fiction v Fact. —^It may be suspected 
of a heavy curtain during the winter months, smiths to that which has been long in use that many of the various medicaments em- 
Fig, 17 will give some idea of the plan may be due to this: that the frequent ployed in hardening mixtures, and the use 
adopted. The cornice there shown is made warming of the water by red-hot metal has of so many different proportions of oils 
from a bold steam-struck moulding (of driven off the air contained in it, and , and fats, are more fanciful than valuable 
whicii it will be presently seen I used more allows the fluid to come into more intimate —more of the nature of supposed trade 
elsewhere), and which, like tlie board to which contact with the surface of the steel than secrets than of vital importance. This may 
it is attached, is ebonised. On the scutcheon when normally impregnated with air. The be the case in some instances, but I doubt 
in the centre I emblazoned my monogram belief that boiling the water is beneficial if it is often so. A workman finds that he 
on an azure ground. The curtain itsmf is may be explained in the same way. can obtain certain excellent results by the use 

not there, nor is the rod shown by which Pure cold water is very commonly used of such and such compounds, whichhecannot, 
it may be hung. This is another fi agmerit for ordinary tools, such as chiselsand drills ; or does not, obtain by the use of any others, 
of the wreck of the four-poster, on which it but for other and more difficult work, warm That man is always working in that line, and 
once figured as the foot-rod. Like its fel- water, or water medicated with various surely ought to know what is best. Tool 
lows in the “ den," it is enamelled vermilion, substances, is found more suitable. _ makers often keep their knowledge to them- 
Thc cornice is made to rest on two corbels, Medicaments. —Thus, a good tempering selves, thereby giving the best possible proof 
winch were cut by me from the soft stone of bath is made by adding half a pint ot com- of their belief in its value. It is also cer- 
the country (white lias), and which are let mon salt to a gallon of soft water, and brine tain that a knowledge of the relativecon- 
into the wall for that purpose. of various degrees of saltness is one of the ductivityof many of the mixtures employed 

The Shuly Door. —I have mentioned tliat most favourite mediums employed for often fully bears out the wisdom of the 
the study had old-fashioned ledger doors— queuchiug tools. But many other salts are smith's practice. Mr. Godwin Austin re- 

doors of plain boards nailed upon cross- also extensively employed. The salts of ferred to this matter in an address delivered 
pieces—and ft.s the other doors which opened potassium, ammonia, mercury, and boron before the British Association in 1889. He 
from tlie hall were panelled, that to the are in much request. Fer ro-pyanide _ of remarked; “But cold water was far too 
study, which was close by the stair-foot, potassium is frequently used in tempering simple a material for many a sixteenth 
looked out of keeping in its original state, baths, along with salt and borax. About century artificer to employ, as is shown 
Accordingly, with some strips of narrow half a pound each of potash and borax, and by the quaint recipes contained in one of 
moulding, I marked out two panels; about six ounces of salt, pulverised and the earliest books of trade secrets, which, by 
throughout their length I carefully puttied dissolved in ten gallons of water, make a its title, showed the existence of the belief 

up the central chink, and upon them I good bath. ^ ^ that the ‘ right use of alchemy' was to bring 

jiainted in monocliromc a sort of conveu- But the hardening effect of water is too chemical knowledge to bear upon industry, 
tional foliage scroll, as shown in the illus- intense for many classes of articles, for The earliest edition was published in 1531, 
tration. The panels arc of a Pompeian red; i which oils and fats are better adapted. ^ and the first English translation in 1583, 
the other parts of this and the other doors Otis and Fats. —Linseed oil is very suit- from which the following extracts may be of 
black. able for tempering small springs and other interest:—* Take snayles, and first dra’ime 

'The TFre/^s.—These I contented myself articles in. Beef suet, grease of various water of a red die, of which water being 
with ]i;i]wring with a dado paper ; and, in kinds, refuse of fats ana oxlsj used alone, or taken in the two firste moneths of harvest 
the ab.it'Dce of any other cornice round the mixed with pitch and resin in various pro- when it raynes ; boil it with the snayles, 
piling, 1 lixed up one of ebonised moulding portions, are also used for spring steel. _ then heat your iron red hote and quench it 
.similar to that in the .study, namely Lj in. Lead Baths. —A bath of molten lead is a therein, and it shall be hard as steele. Ye 
deep ; but, as will be seen from the iilus- good heating agent for many articles up to may do the like with the blood of a man of 
trations, I arranged no frieze iicrc. the temperature for tempering. In it also sxx. yeres of age, and of sanguine com- 

My entrance hall being thu.s reorganised, articles of unequal thickness can be heated plexion, being of a merry nature and 
I furnished it with a small, dark, carved oak uniformly. The lead is prevented from oxi- pleasaunt . . . distilled in the middst of 
tabic, and two ancient carved chairs, one of dation by covering its surface with pow- Slay.’ This may seem trivial enough, but 
which shmv.s in Fig. IG. Its walls were now dered charcoal. the belief in the efficacy of such solutions 

no unsuitable place round which to hang j The temperature of a bath of pure lead is survived into the present century, for I find 
antique weapons, scrajas of carving, frag- of course uniform, but by making alloys of in a work published in 1810 that the artist 
incnts of armour, and such like curios lead and tin in various proportions, an ex- ia iprettily directed to‘takethe root of blue 

which men of the tastes of its owner ever tensive range of temperature is obtainable, liiues, infuse it in wine, and quench the 

find delight in accumulating, and wliich are suitable for work of different classes. The steel in it,’ and the steel will be hard.' On 

as appropriate in this position as old china, following table, taken from Dr. Percy’s the other hand, he i 

Ijits of bric-h-brac, and Japanese fans, and “ Metallurgy of Iron and Steel ’’ (p. 854), the juice or 
screens and other fanciful means of orna- will serve to show what can be done by quenches iron 
mentation are in the drawing-room. means of such tempering baths of alloy:— 1 as lead.’ 


PRACTICAL PAPERS POR SailTHS. 

BY J. H. 


Comjmai Uon 

of the Bulk* 




Temp. 


TEOTKEiKCt Mixtures : W!ater—^Medioaments^ 

Oils and Fats—Lead Baths—Hardening 
BETWEEN Cold Metal—Fiotion v, Fact- 

Extremes OP Temper—Examples—Taps— 

Dies — Drills—Milling Cutters—Axes— 
BIill Picks—Springs* 


lead. I Tin. [ Ff^K 


i 


1 Lancets 

2 OciLer surreal IxxetrumentB 

3 Razors, etc, 

i Penknires, amd Some implc* 

men ts of eur^erj 

5 Larger penknives, scalpels* 

etc*--* 

6 Scissors* shears, garden Loes* 

cold chisels* etc* 

7 Axes* hrmer ehiaels* plane 

irons* pocket-knives* etc. 19 4 

8 Tahie-lmiv63*large3hears,etc. 30 4 

9 Swords, watch-springs, etc. . 48 4 

10 Large s 

augers, fine saws, etc, 

11 Pit saws, hand saws, and! BoUed lin- 

some springs 

12 Articles which require to he! Melting 

somewhat softer 
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420® 










7i * 43<r' 

8 i 029 




... 81 4 

. 10 4 


470® 
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... 14 4 


490® 


509® 

530 ® 


daggers, 


50 2 


563® 




seed oil 




4 * d 
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told that if he * takes 
water of common beans and 
or steel in it, it will be soft 

I am at a loss to explain the 
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confusion which lias arisen from this sonrce. 1 be equally distributed throughout. The polished, and the changing tints ob-served 
As must always be the case when the prac- same method will be emjiloyed for heating ; until the appearance of a deep blue, at 
tice of an art is purely empirical, such pro- the tap, both for hardening and for tern- which total immersion is made for temper, 
cedure was often fantastic, but it is by no pering. The tool is first hardened by As in other tools, different shades of blue, 
means obsolete, for probably at the present heating to a dull red in the tube. The inclining towards a bi own straw, will be re- 
day there is hardly a workshop in which temperature must be raised gradually and quired for different grades of steel, 
some artifice could not be found with a very slowijr, and equally throughout. If _ Mill Mill picks are not tempered 

claim to possess a quaint nostrum for har- heated rapidly, the edges of the threads in the common acceiitation of the term, but 
deniog steel Even the use of absurdly ' will be at a higher temperature than hardened only. They are heated to a dark 
compounded baths to which I have referred the interior, and being probably too hard, red, and quenched finally, the temper thus 
was supported by theoretical views. Otto will crumble off in use. A dull red must obtained not being drawn, or let do’wn, as 
Tachen, for instance, writing of steel in not be exceeded; in fact, it must be an in the case with most of the tools already 
about the year 1666, says that steel when invariable rule to harden and temper taps noticed. Pure soft water is quite suitable 
it is’* quenched in water acquires strength, at the lowest heat practicable. It is better for these, and yet most smith.s use medicated 
because the light alcaly in the water is a to make two or three attempts, increasing mixtures, into the composition of which 
true comforter of the light acid in the iron, the heat each time, rather than to rashly salt, alum, sai ammoniac, etc., enter, 
and cutlers do strength it with the alcaly of overheat at once and spoil the tool It is Springs. —Springs are first hardened in 

animals ; ^ hence the use of snails. Again, then plunged vertically into lukewarm the*'usual way by heating to a cherry red, 
Lemery explains in much the same way the water, and held there until quite cold, and quencliing in water. Tlien they are 
production of steel by heating iron in the Afterwards the flutes are brightened with smeared with tallow or lard, andliea ted in the 
presence of horns of animals.” How much emery and oil, and heated to a light straw fire or over the fire, moving them to and fro 
are modern theories nearer the mark? in the tube, and quenched for temper. until the tallow catches fire, and blazes and 

But the belief, as old as Pliny—^whomain- Some use linseed-oil baths for quenching burns off. When burned off, the springs are 

tained that the qiiality of steel depended taps and dies. It is, however, a good pre- laid upon the forgo, or on the ashes to cool 

on the nature of the water used in the pro- caution to use soapy water. Also the points down. If the work is of irregular thickness, 
cess of hardening, and who mentions the use of the threads may be protected with a the burning of the oil should be repeated 
of oil for tempering where water would have coating of soft soap, or witn a paste made of | two or three times, 
too great a hardening effect—is still held and prussiate of potash and flour, or yeast, 
acted ou by every smith in large factory and 
country forges, and is in the main correct, 

both in practice and theory. I ing, therefore, has the effect of slightly 

It is not surprising that different men expanding the steel, and taps are screwed 

differ so greatly in their statements respect- very slightly less in diameter than they are 

ing the working of steel Welding and [ required to be after hardening. Other tools 
temper depend for their efficiency not only that are turned in the lathe before harden- 

«pon minute differences in grades of steel, ing, such as D-bits, fluted reamers, and rose- 

hut also on the minute alterations of colour bits, are also for the same reason turned 

that indicate grades of temperature. _ In- bare to size. 

tensity of colour is a matter of individual Dies. —Dies are first heated to a cherry 

•opinion, and depends also on the light in ^^d hardened in salt water. To di- 

mich it is observed. A colour that looks minisli the risk of cracking, they are covered The buckhorn of a hunting whip is termed 
bright in a dark shop or on a dull day will with prussiate of potash or with a paste of a ‘‘crook ” or “ crock,” but sometimes iron, 
not be so bright under contrary conditions, soap and oil The faces are polished, and nickel, or brass is used ; a whistle is often 
Matters like this have to be borne in mind the dies heated on a hot piece of iron, taking formed in the crock, sometimes a spring 
when endeavouring to reconcile statements care to turn them over and over until they loop to take the rein of another horse, 
apparently at variance. Much also depends are of a straw colour, dark, bright, or me- for similar uses. But the best use is to form 
on what previous hammering a tool has dium, according to circumstances. A bath of the buckhorn 
undergone. Hammering at a low red heat of linseed oil may also be used for tern- a grip for tigliten- 
closes up the fibres and renders the steel pering. i mg 

better adapted to take a good temper. The Worn dies are not thrown aside, as a rule, girths, 
thinner a tool, the more difficult it is to but are re-cut. Before they can be re-cut, It is simply 

temper. The greater the length of that the temper must be completely drawn by done: a flat is cut 

portion of a tool which is tempered as dis- annealing. This is done by heating the on one side of the 

tinguished from that which is hardened, the dies to a light cherry red in a clear fire, and horn and rough- 

better will be the temper. That is, if a tool covering them with sawdust and ashes until ened with cross- 

is only dipped for a length of in., and cold. Or they are enclosed in an iron tube, cuts as of a file ; 

then let down, it will not be so reliable as and heated with charcoal or le ather cut tings, a hole is bored in 

one that is dipped 1 in. or 1^ in. There is and allowed to cool. Other tools, such as the end near the 

no end of little matters that affect the ulti- broaches, milling cutters, reamers, and lip [ socket that takes 
mate temper of steel articles. A man may drills, when worn, are similarly anneale 
spend his whole life in such work, and still 'preparatory to re-cutting. Afterwards they or “crop," and a 
confess himself ignorant of many matters of are tempered just as in the case of new small mortise an 
an apparently occult character. For this tools. _ ^ inch from the end 

reason, no one should dogmatise about the Drills. —Drills for cutting iron are tern- at tlie edge of the 
virtue of his own special methods to the pered at a dark straw at the cutting edges, roughened horn is 
exclusion of others, probably equally good. The remarks made in reference to the har- made. A nickel 
Extremes of Temper. —^In tools the maxi- dening and tempering of cold chisels in the vice-jaw, an inch 
mum of hardness and elasticity combined last article apply equally to drills for iron. long and gdn.wide, 
m obtained by tempering at a straw colour. Drills for boring hard steel will be heated is the movable 

’ ’ at a red heat makes a tool and quenchM in a lump of lead, and not jaw, which turns 
intensely hard, but brittle. Quenching at drawn afterwards. Glass _ may be drilled only about J of an 
a blue makes it elastic, but soft. Between with such tools by the assistance of paraffin inch in the inor 
these extremes the whole practice of harden- or petroleum for lubrication, placing a cork tise, the turning 
ing and tempering lies.. . , underneath the glass beneath the drill to being on a long 

I instanced the chipping chisel in the last deaden vibration. 

.article as a typical case of hardening and Milling CnUers, — 
temperingi I will now refer to some other heated to a red, dipped into oil until the 
tools, ^ red colour disappears, and then transferred 

Taps. —Screw taps are conveniently heated to water, and left till cold; then heated to a 

in an iron tube, large enough to allow not light straw, and cooled. . 

■only of the admission of the tap, but also of Axes. —^Axes are hardened and tempered 
the tongs by which it is manipulated. The very much like chisels. They are heated 

tap must be kept slowly revolving within first to a red, and quenched to a depth of used by the huntsman’s hand pressing uu 
the tube, in order that the temperature may [two or three inches in water. A face is the saddle-poiutstrap, and drawing it throu 


in quantity are often 

The specific gravity of hardened steel is 1 put into a sheet-iron pan and covered with 
less than that of unhardened steel Harden- I oil, a7id held over the fire until the oil blazes 

and burns off. Movingand shaking the pan 
about causes the temper to be more uniform. 
In the case of heavy springs the operation 
may be repeated twice or three times. 


Small springs made 


A GIETH-TIfiHTEKING WHIP CROCK 

BY J. C. KING. 




or 


t • 




the whip handle 


A Girth- 
Tlgliteniiig 
Whip CroclL 


screw through the 

projecting angles of the jaw', and lengthivays 

of the buckhorn crock. The jaw is always a 
quarter of an inch open till closed with the 

thumb pressure, which cau.ses it to grip the 
leather of the saddle called the “point," 
whicli takes the girth-buckle. 

The illustratiou shows the whip bein 


Milling cutters are 
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as the power of the hand 
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tight. Grooms often catch hold of the girth 
point with their teeth, to their injury, 
metal iaw is not in the 


way, and weighs- 


about half or three-quarters of 


an ounce 


come to the 
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Gimlets are equally well known. They i piece of wood ; it has an almost continuou?^ 

egarded as useful tools for the tool- circular cutting edge, and two cuttej s 
having the merit of nortability. remove the inside wood* I have not tried 


consist of rocks, hanks, foliage, water, etc*; 
they are usually fixed by small dogs 

Fig. 8 j A, B, c). Supposing you^ wism 
represent, say, Loch Lomond, wi 
merous islands—I have done this with six 
border rows; the first—that is, 


(see I may be 

basket 


to 


to 






it, but it seems to have all the requisites oi 




* 


a good tool. 


gram as 


as 


bits are excellent for 

would be painted, the water I a gimlet to bore a hole near the end of a organ-builders and others who require great 

rather rough, such as a stiff breeze would narrow strip of wood ; the pointed screw,' variety of sizes ; they worlc well, and would 

cause; the next border would be less rough, drawing the tool rapidly into the compact cost less than the number of centre-bits 

the third still less than the second, and so wood, is like a wedge, in that it splits the whose work they are capable of doing. There 

bit recently 




s expan 




on with each one, the 


hard wood a small introduced, but it does not work to perfec- 


and pale in colour, the colour in each grow- 

strengtn ; you thus get a broad i spoon or pin-bit is very suitable, and if the 1 tion : 

flat surface in proper perspective. Where pin-bit' ] 
you wish to represent an “ island ” you raise as the outsid^ it will cut better. 

all-round bit is that called “ diamond twist; 

good 


the movable cutter in 


the one I 


ing less in 






1 


is 


A good than a chisel, 


That IS a slight fault which 
doubtless will soon be remedied by the 




Boats may pass 

between the borders. Some years ago I 
painted the scenery for the gather: 

Scottish Clans " at the Theatre' EoyaT, Stock 
ton-on-Tees. The chiefs were represented by 
children in a boat drawn by two swans ; the 
water 


it with profile, as in Fig. 9. 


it is in effect a twisted spoon-bit, and 
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moon shining full 
down on the lake, the beacon fires on the 
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hills, and signal lights of different colours, 
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combined to make a splendid 
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scene* 
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The Colleen £awn is another play where, 

in the cave scene, water rows are used with a 
boat. Sometimes water rows are made with 

gauze, either pal e blue or gre en; or the water 
painted—that is, the waves or ri 
on the gauze, this being held _ in its place by 
two iron pins from the wings, A cord 

through the top of this gauze could be also 
fastened to the 
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rise through a slide or trap in the stage (see 
Fig. 10) mariage d by counter weights; used 

in transformation scenery. To 
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This all depends on the fancy of the author 
or artist, which might be weird, grotesque. 
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Caves of Neptune 
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In Fig. 10, CO is slide open 
row rising; d, b, counter weights, manipu¬ 
lated from under the stage; at B, on the 
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bottom of the horderj-the cord passing round 
the grooved 
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Boeinu Holes. 


I 


ThEKE are a great variety of tools used tb 

make holes in wood, and apart from the 
uestion of size, which is of importance 


I 


1 


aaoTOD ROWS 

Fig. B ,—Ground Row. Fig. lO.-*0roTmd Rise and SiaR, sliowing tlie Scenic Portion cemprised 
tHereln (A), witli PtUleya (B). 


Cp Small Bogg. 


BORDER RISES, Aim SmES, 
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We 


.1 




will look at a few of these tools. Bradawls I work 
are well-known and useful tools for soft 


can be done by it. 
>ut -A in., but, uuh 


> AND 


i 


p 


sawing, set¬ 
ting out, and, to some extent, mortising and 

involve a 


* 




I 


S' a 


; for holes 


sizes are not 

wards they are applicable,suit- dovetailing; it will, therefore, 
eap ; they do not do well for combination of several operations which 
grain, and shou 




ground to a chisel edge, shows the observant from in. up 

amateur that the chisel having cut the fibres, able and' ch 
the wedge-like form of the tool pushes them end' 

aside; used in end 


we 




kept sharp. The have learnt to make a frame and panel 

.that axe best for*11 purposes are Jen- panel, in woodwork, is defined as a piece of 

nings' twist-bits ; they combine in one article board whose edges are inserted in a frame ; 

T f J . ^ . , • the,advantages of gimlet, centre-bit, and the the panel is usually thinner than the frame, 

1 am tar from denying that the bradawl can old-fashioned auger, inasmuch as they have but it may flush— that is, even on one side 

be used for hard woo -■ ’ • - o > 


A 




gram it scrapes 




effectually makes room for a nail 


or a screw 


edges to with the surface of the frame. It may be 


a sere wed • centre-point, two sharp 
cut the circle, and two chisel-lik 


. ^ - use 13 

for soft wood, and its province is limited to 




e 




flush both sides, or two thin panels may bo 

also a polished surface to the spiral flutes, | inserted in one frame, each panel being flush 

to a surface of the work. Fimsh 


I' 


a centre-bit to remove the chips; it 


it is to be turned back and forth more freely 
than 


IS necessary in 
acting more like a scraper in the hardor 


easily travels. 


Vs bitj which has two gouge-like 

- - , , is nearly as good, and in one respect I with baize or cloth. Sometimes the imncl 

no provision IS made for the waste better, for by its aid you can enlarge an 1 is inserted in 

matei 1 aL which is the reason why it is limited existing hole. There is also a new bit which 
to small holes. 


covered 


I 


cutters 


that 


in 






! course, it must be made, finished, and in 
scrteJ before the frame i 


will cut a semi-circle from the edge of a 
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popular novelist once described a joiner, as just the ^^eometbing; useful to, and needed by. Parallel Yice, is an advertiser in the pages of 

wliose tlioutrhts were otherwise employed, as everyone^' who possesses a workshop or work- Wom* ^ Although cheap, it will answer the 

forgetting the panel, and putting the door and turns his attention, and devotes his purpose just as well, and enable its owner to turn 

tO'^ether ^without ^ a clever but an almost time, to doing odd jobs at home. It is true out as fine work and as easily as he can with any 

inn-edible illustration of absent - minded- is by no a neiy tool, and been, other email machine now made-the chief difior- 

mdeed^ on the market for years, but it has been ence between it ana tnem consisting m the plain* 
^ ' improved from time to time as experieaco has ness of construction and in being somewhat 

shown to be useful or necessary'’, and it may now smaller in capacity. Its dimensions and capacity 
be looked upon as the strongest, most complete, for work are as follows : Height of machine, 
and most serviceable tool of its kind in the 30 in, j full width, 18 in. : diameter of balance 

wheel iron is I or fly-wheel, 12 in, A piece of wood, 10 in. long 

and 4 in. in diameter, may be turned 
The I that a pUlar, 




I 


Amateurs must bear in mind that the 
anels must be iasert^l, if in a groove and set 
:ick from the front, in a perfectly finished 
conditton. For this reason, and because [ market Nothing but the best car 

panels are often ve* used in its manufacture, so that the face and jaws 
neered, car vedj French arc always cliilled, hard, and emootk 

polished* or other- 
wise ornamented, the 
frames are often re¬ 
bated, instead of 
grooved, for the re* 
cepfcion of the panels. 

In such a case the panels may be fitted after 
tile frame is constructed, and can be remoyed 

method, which is very 




I 




on it, so 

or pilaster or half-pillar, of this 
length may be managed. The lathe-bed ways 
are ground and polished, which affords a smooth 
and level surface for the head and tail block to 
travel on* It is also fitted with an emery wheel 
and drilling attachment, and is sent out at the 
rate specified above with these attachments and 
three turning tools. Its strength, durability, and 
rate of operating is said to be greater in com¬ 
parison than in any other small machine of its 
size and character; and it is also claimed that, 
so far as simpli city of construction goes, its equal 
cannot be found* As ChtiGtmas is behind ns, and 
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ji.i i h\i 


J ■ 
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I 


d • 


at pleasure; such a 


Cr j 


makers, is suitable 


common among cabinet 
for amateurs. I suppose I need not explain 
what is meant by a groove ; a “ rebate,” now- 
ever, is a more technical term* If a piece of 
the frame is removed, having its edges at 
riglit angles to the surfaces of the frame 
ns sliowii in the annexed diagxum at a, 
it is called a rebate ; illustrations of its use 
^an be seen on any picture frame or mould¬ 
ing intended for picture frames. _ There are 

many ivays of fixing panels in rebated 
frames, but the method used largely depends 
on whether the back of the frame and panel 
are visible : if so, the panel is generally fixed 

with a bead or moulding nailed or pinned to j i Electricity ia very fairly—I might aay cx- 

the frame and not to the puneL The amateur j Ao. indthofJnws. opening of Weight. Price, j haustively—represented in 
may be ^vell content to fix his panels in this i is'2^’ Science, Manufactures, and Industries,’* published 

simple way. 3 2 in?" 2lin. Tibs. Messrs. Whitaker & Co., seeing that eight of 

Frames and panels should be “square”— 2Hn. 2^in. 9 lbs. 7s. 6d. the tMrteen volumes that have appeared or are 

is, unless otlienvise intended, they The two larger sizes are furnished, it may be about to be published shortly are devoted to one 
should have the four angles enual and all said, with an. anvil attachment. I branch or another of this wide subject. The 

rightangles. This b e tlie c as e un 1 css « book ^ before me, entitl od-A 

the opposite sides are equal; it is for this JT Electricity and Mrignetisni,'' has been wntten 

reason that learners are taught to set out the |Sr \]t3ir ^ iW l* cngiBeering etudeats, aadfor general readers bv 

stiles and rails mpatrs. If the stiles and ** .. n h Mr. W. Perxen Mafcock, M.Inst.E.E., ™ho ia 

rails are so prepared, the opposite sides of I Certified Teacher of the GoTemment Department 

the four-sided figure are;^umfW, and all we |BW|[ ffjP ^|| of Science and Art in Magnetism and ElcctiicitT, 

have to do is to see that the diagonals are Iffi H um 11 and of the City and Guilds of London Institute 

equal, and we can then be sure that the n I IwF li in Electric Lighting, and Lecturer on Electricity 

angles are equal, and are each a right angle. I| I TO II and Electrical Engineering at the Croydon Poly- 

1 dwell on this because in large work, such Ift. I TO li technic end at the Whitgift Graminar School 

as large window frames, tliere is no more 18% TO II Croydon—offices which, in themselves, are sufli 

accurate way of “squaring" the frame than Wn IS H cient testimony to Mr. Maycotk's thorough 

tlii-s method of making the diagonals alike, II ^ TO II csapability for de^g with the subject m a lucid 

provided always that the sides and ends are 1 to ■■ I comprehenaive manner, so as to render it 

equal, or, as the geornetricians say, “ each to 

and are straight As I am writiu^ 
ftjr amateurs, I should like to remind them 
that the same method of diagonal measure* 
merit to determine the angle is 
alike from land measurement for buildings 
down to carpet planning or cutting floor- 
filutli ; or* in short, any surface which can be 
divided into triangles can be plotted and 
copied, either full-size or to scale, oy this plan 
witii ease and accuracy* 


Fig- L 


Patent Amateur Parallel Ylcei 


are already a month and 


we 


more on our way 
towards another, it cannot be said that it will 
make a good Christmas present for an ingenious 
lad with a mechanical turn of mind just now, 
but I may aa weU remind ray readers that there 
are such days as birthdays, and such timea as 
holidays and home-comings from school, when 
such a gift will be just as acceptable as at 

Chriatmastide. 


screws are of wrought iron, and the finish of the 
whole appliance places it at once in the front 
rank of tools of this description now on sale. 
Of course, as it happens to be an American toblj 
there is no necessity to give the name of the 
American maker, but, for the information of 
those who may be desirous of obtaining one for 
his own use, it may be said that this apBciality is 
put on the English market by Mr. H* A. Hobday, 
Tool and Cutlery Works, Chatham, who fre¬ 
quently advertises his specialities in the pages of 
WoKK. It is made and supplied in the following 


'A Fihst Book of Electeioity akd 

Mack an SM. 


107. 






The Library of Art, 




IV 


b 








clear and intelligible even to those who are 


reputed to be dull and slow to iinderstand. 
volume itself, which is abundantly illustrated 
with engravings of dm wings by hJr* May cock 
himself and two of hia students—Messrs, Checker 
and Gulliogford—is divided into three parts i 
namely (1) Magnetism; (2) Electro-kinetics, or 
electricity in motion ; and (3) Electro-statics, or 
electricity at rest. Each part is followed by a 
series of some fifty questions or more on the 
subject* At the close of the book a list of 
appai'atus is given, that will be found useful for 
experiments that should be carried out in illus¬ 
tration, and when treating of each branch of the 
subject as defined above. Mt. May cock hae 
been influenced in undertaking the task of 

Patenteesf marm/uchtrerSf and decUers generally are rer mi.- - i-a*i v- -fi -r -i I P^^^Ajklg what he aptly terM A Firrf Book of 

to seitd prosjiectmtSf bilhf tic. t o/iheir specitdi* Ihis nice little macDine, as Will be easily 1 Electricity and Alagnetism through hann 

t^fs hi iQoh, ttu%chiiif:ry, und workehop appliances to the understood by readers of Wokk, is specially found that the various elementary text-books in 

ThU^/ 5’’^ young be^nnera, and is in no way me, though ex^Ient in themselves, are not 

yjjT(/its octa Zw intcnuOu. lor InoSB wiio are capaulo Of using and, elementary m the strict sense of the word, but 

doptc withmii inco?Li?enwncc, Spccltnens reccivBd itidccd, require heavier appliances or machines of are somewhat dijBGicuIt for the beginner—espe- 

Ijc ot mTimt cpporhmiiy. thisclass. It ia a lathe of American origin, and mav dally the voung or ill-educated beginner* The 

OH oHf. M if pe T^y- t-s described ns first cousin to the Prise Holly Fret book is written in the si mplost possible language, 

oJti? who AfK Cl icsft/HE Jor sale to obtain mention ^lachino, which is well known here, and ia to be ao aB to lead nonchalant, dull, and backward 

of it hi this de}xtrtitiejit of wojiK'tiAihout chaTge, the found among tho stock of every dealer in tools* atudents to take more interest in their work than 

^ appliances, and wood for fret sawing. Its price they would if an ordinary text-book were placed 

low, costing no more than 21a., and is aent to in their hands* AH teachers under the Science 

any applicant, carriage free, at this price by Mr, and Art Bepartment wUi be pleased to know 

H, A. Hobday, of Chatham, who, as I have that the book covers the syllabus of the element 

already said when speaking of the Patent Amateur tary stage. The Eruxon* 


The 






C 


1 






\ 








on O 


































I 


rig. 2.—Prize Holly Turning Lathe. 
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Patent Amateue Paballel Yice. 
Tuts neat and handy American tool or workshop 

appliance ma}- be regarded, and tei'Sely described. 
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due© tliin currents of extremely liiRli tension 
converse is required for eleeiriu 

SXcctrlc Lighting,”J. A» (Griiithor}iC)^—ln Ko, 
0&, VoL II, of Wliiu<* at p. 75S, under tlic headiuK of 
Working DynajiiO'iClccLiic Miieliiiies/' you will 
And my remarks on the use of wiiidijiills foreleetnc 
ligliting purposes. My advice to you is, give up tlie 
idea altogether. It is not altogether impossible, but 
la most impracticable Cor un amateur.—ti. K. U. 

Iron Bridge VV, {IVc^ti Jirom- 

ITioUn VaxnlslL—C onstant Reader,— I am not f toicAt)-— For particulars as to lljia. see article on 
aware of any of the particular varnish you name " Wrought Iron and tStecl Girder Work,*' in Ko, iJ4 
being in the market; out if you cosnmunicate with of Work, p, 375. 

Mr. Janiea Whitelaw, St. Jamea'a Ilpu,cl, Oiaagow, ptotogropWe Schools.-J. D. {licthmil Qrecn). 

he will supply you wjUi some that will ana war your —The only ecihoola wiUi which we uit: uctjimiiiLcd 

purpose admirably,—B, which photoisrapby suecciisfidly luuglit are 

Rooms Infested with Buga*— Woodpecker, the Guildliull Technical InstituLe, in the (dty, and 

—My advice would be to tear down all Pt^pers and the Polytechnic, in liegent Street, in which claijsc!^ 
lime-w'ash the walla, to thoroughly scrub tne floors are held and instruction given by thoroughly com- 

and all woodwork with carbolic soap, and to repeat | petenfc men. In reply to your other qiicblion, the 
the scrubbing after a few days. Into all suspicious I data given are iusufllcicnl to penuit any deflnite 
cracks and crevices mercury mixed to a paste with ] conclusion being drawn, Tbera are two reasons, 
tvbiteof egg should be put, or the mercury can be one of which is probably the riglil: Kir.st, that you 

dissolved in milk and put into the lurking places omitted to draw up thu BhuUeu of the dark slide; 

with a brush,—M, M. and secondly, the time of developiucut svasmuch 

Papering and Paiatlng.-E, H, B. {Plymouth\ too short. Very few plates will develo|i propoily in 

—Probably you have derived some assistance from less than two or tlirec minutes; cerUunly 7ionc in 

ou wrote, the time you mention. Interiors ol all kinds, well 

.however, lighted or otherwise, require a longer liniu to de¬ 
velop than exterior views ; from live to ten minuLes 
is not considered long for such subjects, and may 
sometimes, in certain cases, require an hour or 
more. You had better procure a shilling elementary 
hand-book on photography, from which you may 
deriv'^e much useful information,—D, 

Photographic VarnUh and EnamcUlng,” 

W. S. {I-Ia^'7'QU} Itoad).—£liG> varnish you require is 
made by dissolving 1 oz. o£ Canada balsam in 1 oz. 
of pure turpentine ; or, take 1 oz. of nmstic guru in 
half a pint of spirit of turpentine or wine, and a 
couple of drachnts of nut oil. I give the preference 
to the Canada balsam varnish. Before the applica¬ 
tion of eitiier, tlie piemro must be properly sixed by 
coating it evenly on both sides with a warni solu¬ 
tion of gelatine, ten grains 10 the ounce of water, 
in which one grain of chrome alum has been dis¬ 
solved, and perniiiLed to get thoroughly dry. VVith 
small pictures, iruaiersion fora fesv minutes in the 
gelatine is best, but with large surfaces this ia im¬ 
practicable. If the paper is not properly sized, the 

absorption of the varnish will cause dark murks, 

and give a patchunsigh Liy effect. IC the picture 
is to beinountcd.it should be done before sizing. In 
repIy toquestion No, 2 , provide the following: Sup¬ 
posing there arc half a gross of cabinets to be 
enamelled—t\vo dishes {one considerably larger than 
the other), a squeegee, a pound jam pot, w'hiie w;ax, 
1 oz. Nelson gelatine, a bottle of enamel collodion, 
and a sufficiency of pieces of glass free from 
scratches, rather larger than tbc prints to be 
enamelled. Set to ^vork by putting tbc gelatine 
into the jar, and Ailing up to within half an inch of 
the top with clean cola water; leave this to soak for 
ail hour or so. In the ni can tim e polish tb e gl asses on 
one side, and scribble over them wdlh the white wax: 
the word “ waxed," written large, on them will do. 
Hold them before the fire to get well warm and the 
wax melted; then rub them all over with a pad of 
calico free from size or flufT, and as they get done 
set them up edgeways one behind the other. Nosv 
place the jar containing the gelatine and w*aler in 
a saucepan of water on the rire till Uio gelatine is 
melted and well heated. Into the larg-er dish poui' 
Ing t oina tructiona given in “Pain ting Billiard-Hoom I some boiling water; act the other dish in it, and 
■\Valls.” You can make, doubtleaa, a fair imitation into this pour the dissolved gelatine* One by one 
of either grey or pink granites by coating the wall 1 place the prints in this gelatine solution, and leav'o 
with a gi’Ound colour ofpinkfmade with white lead I them there. Now take a waxed pliUe. and on the 
and Venetian redj* and theii, with a piece of honey- | waxed side coat it with enamel collodion, rockin 
comb sponge, marking it when dry with first white the plate to get an even layer. As soon as the 
and then black paint. Black and white spotted collodion has w'ell set, and feels firm to the iqueli, 
upon a medium grey or iead-colour ground will wash under a tap or in a dish till the greasiness 
give an easy imitation of grey granite. A coat of disappeax's. Now approach the glass near to the 
varnish for flnishing is advisable. Granite is 1 prints in the gelatine, and litt one out, laying on 
scarcely what I would use myself; It is rather heavy 1 the glass face down (collodion side), aurt vyith tlic 
and a little inelegant. If the work w^ere painted a squeegee passed t^vo or three tinxea over it, to le- 
plaiu Bath stone colour, the intersecting lines being move the superfluous gelatme and air bubbles; 
run in wdth dark red, you would get a more tasteful sponge off the face of the glass, and set in a warm 
effect. If you can draw a little, and cut a simple dry place to dry. When quite dry* the prints will 
stencil, better still. You can then carry out the idea often peel off of themselves; if not, a penknife 
by him in the after part of paragraph, and the two the rough sketch above will convey. Use dark red passed under one cornex’ will permit Ihein 10 bo 
knots being slightly dissimilar when finished,aa any- or brown for lines and ornament also. You would easily stripped off. Note.—All spoiling must be 

one may easily prove. He also passes ovex' the only us© one design, and could easily manage a done before ctiamelling, and the colour mixed witli 
pitcher or jar sllngj most generally used afloat, simple pattern by tTie aid of a compass. Keep tlxcm albumen, and afterwards dipped iji nieihylated 
It is made as pattern enclosed, forma a sennit round smaller in proportion, rather, on your wall, than I spirit to render it insoluble; also trim the prints 

jar, and is, I think, the most secure of its foi'^ins.*^ show. The lines can b© made with a straight-edge beforehand, and they must be timuuied before ihey 
— fl am obliged to E. P. B. for his criticism. My and lining fitch (see “Pain tors'Brushes"). I wouldn't are removed frojn the glass support, or they lose 
object being to make these articles a complete advise an attempt to imitate any mar5ic; it would, gloss. Care must bo taken to avoid bubbles between 
luiinual of knotting and working cordage, I am probably, result in a “ daub/' Walla should be coated the glass aud the picture ; they will be observed as 
always glad of any hints or suggestions, I am with glue size before being papered. Paste is best si 1 very-looking spangles, and must be pressed out 
quite aware that there is a very slight difference in made with a small knob of alum in the boiling water with the squeegee; out if the prin^ arc carefully 
theappearaace of the knot he refers to when it ia used for mixing. Certainly, iC you can afford it, laid down in the fix'st place, there will be %‘ery little 
made diirercnt ways, though for all practical pur- varnish haU and kitchen papers. You will not get trouble. If the prints slick la the Ldass or tear, the 
pOBCS it is identical. I did not therefore consider it a paper fit for or worth varnishing for much under [ waxing is not sufficient, or not all over the glass; 
necessary to give another illustration merely to Is. per piece. Dofft use good varnish on a common let the prints get i/ioroAfir 1 /before attempting 
show that the strands dp not cross one another paper; if varnishing at all, have a decent article. I to remove them, or they xvill be certainly spoilt, 
quite in the same way when the knot is made by *‘Unitary" papers, from la. per piece upwards, are [ Be careful not Lo froth up thcgelaliuc solution in 
lhe two methoda. I do not recollect the pitcher or good value, and can be sponged, but not washed. ) pouring from one vessel to aucthcr, or by moviu 
.jar sling he refers to. Perhaps ho would kindly Paper must be twice coated with patent size pro- the prints about in it uunecessarily* Let evex‘y- 
give me particulars of It. He sp^ks of an enclo- vioas to varnishing. The size must be applied In thing but the collodion be kept warm during the 
sure III his letter. There was notmog in it when it , hqxud form; hence the pnnt of the paper must be continuance of the process. AVhen large quun* 
reached me,—L. L. H.j mad© for that purpose, bo that it wOf not rub up.— titiea are cnamcUetl, a number aie squeezed ou to a 

Hot-Air — Messrs. Norris & Henty Decorator. large sheet of glass,— D. 

wnt43-—“In your issue, No. 141, Yol. HI-, you pub* Eleotrtoal Machine,—W, T. T. (Houghtonrle* Magic Laiitern,-M. A. P. {South Shields).-- 
imh an article on ‘Hot-Air Engines/ by Francis The Winter electrical maobi no desex'i bed An article on '*llow to Make a Mtigic Lantex’n,'* 

uampin, u.E, Xhorc arc, however, two slight and illustrated In No. 134, Vol. IIL, cannot be made writtcii by a practical hand, is with the printers, 
exTors. The first is that Messrs* Potter & Co, are to produce the elec trio light. Such machines pro- I and will appear eaidy in the ne%v volume of Work, 


not, and never were, the makers of the RobinsoTi 
Patent Air Engine. This error, however, probably 
arose from the fact that Messrs. Potter & Co, have 
placed several orders for these engines for working 
their ventilating fojis. and no doubt liavethua be¬ 
come identified with the engine. The other error is 
in the list of prices, etc. No. (J is described aa 1-h.p 
whereas it gives from 3»man to 
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SHOP; 

A Corner for Thosb who Want to Talk It. 


G. E. B. 


It 


In coTisequeTice of the great pressure upon the 
** Shop “ coluntTts of work, contributors are 
requested to be brief and concise in ail future 
questions replies. 

In aiuvKTtn^ any 0 / the " submitted 0 Cott«- 

$poiuients“ or in Te/erring 0 anythiTtg Ikat has appeared 
in ** Shop" T&rUsrs are request^ to refer to the number 
and pn^e of fiumlfer 0/ Wonx in which the sutuect under 
consideration app^red, and to give C?ie heading of the 
paTograph to which reference is nicule* aiid the initials 
a.7id piace of rrsidenctf, or ike noni^de-plumet of the writer 
hy whom iAe question has been asked or to whom a reply 
has been already given. Answers cannot givetv to 
questions u^AtcA do not bear an subjects that Jhirly come 
tailAin the scope of lAe Magazine, 




IL— Questions Answered by Editor and Staff*. 


I.— Letters from Correspondents. 


Carpentry. — Mark well writes To such 
readers of Work as, like myself, have neither 
worksliop nor bench, or even an entirely spare 
a'oom, it may be of service to know that a very fair 
amount of pleasure and profit may be enjoyed with- 
out them. To make one's d.welling a model of com- 
iort and decoration should be the ambition of every 
man—and woman too—and where every possible 
help towards that end is so generously given for 
the asking id tliose of a nic<mamcal turn, it does 
seem a pity that any latent ability should not be 
'Cultivated—especially by young people, 
case the corner of a small room in the 


—i^roDaoiy yoi 
papers xvnich n< 

Your painstaking 
be fully answered, and I hope the information will 
be in time for your purpose, I take it* the porch 
you allude to is between an outer and an inner 

door. For this, paint is certainly preferable. Paint 

it three or four coats, if it is thoroughly dry, accord- 


have appeared since y 

plicit letter shall 


and ex 


In my own 
back wing is 

bcUcr than nowhere. There is a small fireplace^ 
Clot much used, for fear of shrinking the wood too 
much. This is a lesson from expenence. Having 
no place for a bench, I do without it. My 
makeshift is a fairly strong deal tabic—45 in. by 

which cost 73 . 6d* second hand. This was 
.strengthened with well-fitted angular ^ blocks ail 

lemid glued underneath* In the drawer is a shallow 

tray*fii'3t job—with divisions for loose screws, 
jinils, and sundries* It stands close to a wainscot 
partition, and 15 in. from chimney angle, between 
which and the partition is a recess 10 in. deep. Part 
<of an old table leg xs clatnped underneath the top at 
the corner aud abuts against the clLimney, thus pre¬ 
venting the concern troni being shaken to pieces. 
A lot of small work has been done on this; but for 
larger and more solid work I bought 6 ft. by 9 in, 
by 34 in. of dry pino. This lies level with front 
edge of table and abuts against chimney, is plxxned 
perfectly level and true, and has a stop screwed on 
jiear the end. It answers admirably for planing on, 
-and on it edges are planed straight aud square 
by 1 

Jiund to hold the work flat on an additional piece, 
^vlnch raises the edge to about the middle of the 
plane. In this respect it thus becomes a substitute 
ior a bench screw or wood vice. But one can't 
Ao very well without a vice, therefore 1 have a 
* handy * iron one. It is correctly named. The jaws 
open 34 in., and are 31 in. wide. The screw is square- 
iJireaded, is f in. diameter, and works out of sight 
in a well-fitting square box; the cost of this wasBs, Gd. 
Tliis is screwed on the end of a piece of in. stuff* 
.30 in. long by 9 in. wide, with two 
Ik in. screws, because itia often disnioimtcd when 

block -the face of which is kept perfectly true 
an ted for other purposes, when the vice is 
aiaed to hold rather thick stuff for Baxving, the 
block lays across the table, and is, besides being 
stopped in the ordinary way, held fast hy weight¬ 
ing it with my two assistants. My brother ‘clnps' 
may like to hear about these. Two U lb* Ixiad 
dumbbells—made for me many years ago—are 
juounted oji txvo pieces of wood, 12 in, by 3J in. by 
1 ill* The ends ai'C partly let in, of course, and a 
strap of zinc passes tiglitly over each end, aud is 
tacked to the edge of the wood. The assistance 
they afford is so great that I would recommend 
^oiiLCihing of the sort to all tyros." 

Knotting, Splicing, and Working Cordage. 

—hi. P. B. S.Jif.) writes: 

Mr. Haslopes alternative way of forming 
FooTs' knot by two half hitches is not quite correct, 
the/Tom Fool' proper being correctly described 

part of paragraph, and the 
dissimilar when finished, aa 


37 i n. 


laying the piano on its side and using the left 
id to hold the work flat on an additional niece. 


fain 


y strong 


kU 

Ills 


Four Simple Treatments for Ashlar-work Dado, 

with Border* 


i 








I may say that 

‘Tom 




p 


The Work Magazine Reprint Project © 2012 toolsforworkingwood.com 












716 


[Work—tTannaTy 23* 1892 


Damp-Proof Devolopf ng Shed*—P, B. (Clap- different machines, but you can try the following: might have a fan-blower fitted with a reservoir, 
ham).-Yc&. it is quite practicable. An excellent 7 lb. of zinc clippings in the lower reservoir* 3 quarts but there is this disadvantage: a fan is not a posi- 
small dark room, called tho “Eveready/* made by of water and a pint and a half of sulphuric acid in tive blower; when the reservoir pressure exceeds 
Davenport Sc Co„ Purlchouse Street, Camberwell, the upper reservoir, and add about a pint of acid that in the fan* yon are wasting power in grinding 
for two guineas, would supply your require- for each two hoiir& of working. The zinc will last wind.—F. C- 

ments ; the size is 6 ft 6 in. by 3 ft. Sin. by SfL about a week. The saturated acid should be drawn 1 Emery Wheeln* — No Na:3ie (Sf. Leonards). 

This is not covered with any waterproof material, 1 olT after each us age.—B, A. —Emery wheels are made of emery of various 

but might bo imide thoroughly watertight by cover- Fast enlnff oa Bristles.—A. H. Wort mo Aam).— degrees of fineness consolidated under pressure 

ing it with ■* Willesdeiv" canvas or paper, and rais- pirat pick a pair of good bristles, that is, of equal 'with a suitable cementing material. For the 

ingit from the ground by a few bneks or battene sabetanee and as transparent as possible; from A to actual composition 1 must refer you to the 
of wood* An article appeared in Wokk: a few nfFig 1 ) on the end of each bristle* there is a dry* makers, though I am not sure they would make 

montlis ago on Dark Booms which might pro- ciiitinoua substance: this is the part that is in the public their methods, la use emery wheels are run 

babiy aiTord you some information.—D, | when on the animal, and is of no use to ua for at a surface speed of from 4,000 to 4,500 feet per 

oiw purpose; it is, therefore, cut off in a slanted minute. When used for sharpening amall Cools, 
direction, as shown by the line across it at A, Hold they should be used with water*—F* u. 

the two points togetner, and stroke them uji and 
down, on a piece of sand-paper, somewhat in the 
same way as you would use a whitewash bri^h, 
holding them between the thumb and finger, and at 
the same time tvviating them round—this will make 

a nice round point to 
r them; then, about half- 
« way, just bend them 
, against the thumb nail, 

so as to cen tre them both 
B in the same place. You _ 

^ now have one end sharp I miSht cet 

” and the other end, o ' - ^ 

" (Fig^ 1 ), bushy, of which 

you take equal pordons 
, between the thumb and 

■ finger of each hand, and 

; split it down to b, as 

shown by A B (Fig* 2), 

The end of the thread 
is waxed, and the fine 
tapered extremity is 
placed in the crutch, as 
B (Fig* 3), both of which 
are held firmly between 
the thumb and fing^rtif 
the left hand, the palm 
„* ^ of the hand being to¬ 
ri gi o;, wards you; then between 

the thumb and finger of 
the right hand the split 
part of the bristle, c, 
and the thread with it, 
is twisted towards you; and each time you want 
to take another sweep, hold the part c, pro fem., 
between the little and third fingers, and when 
twisted just tight, twist a in the same direction, 
being careful not to break it Then put a and 0 
together, hold them between the thumb and finger 
of the right hand, and leave go with the left at b, 
and with it take hold of D, and twist that in the 
same way. This should give a result 
Fig. 4. 


Glaze and Ked Staiue. — G. G* {Olapham).— 
Glaze is made by dissolving 6 oz* or S oz. of good 
gum benzoin ini pint of methylated spirits; care- 
fully strain before using* The benzoin, to be good, 
should cost not less than 2 s. (5d* per lb.* and glaze 
once made improves by keeping. Patent glaze, as 
sold by most druggists and shellac merchants at 

about 83 . per gallon, is considered by some polishers 
to be very good; but for good work, though costing 
nearly double the price, the home-made article is j t' 
much to be preferred. If, as you say, you have 
taken in Wokk from the commencement* you must 
surely have missed the article on “ Glazing,'* by 
David Denning, p. 33S, No. 126, which you will 
do well to carefully read. Red stains* as made 
from madder-fustic, brazil chips, logwood, dragon's 
blood, or red Sanders, are now looked upon by 
most practical French polishers of to-day as old-* I ^ 
lime methods* and for small jobs is rarely used by 

them, Bismarck brown having superseded them 

by reason of its being leatlily dissolved in water, 
glue* size, or spirits. It is usually sold at the same 
place aa shellac, etc., at about 6 d. per oz., and 
'^hough this sounds dear, I can assure you that it is 
not so, owing to its powerful nature* If you have a 
large job on hand, anti prefer the stains as made by 
chipI'^ etc., I append a few recipes: A light brown 
maiiogany colour may he given by means of a 
decociion of madder and fustic wood ground in 
water* i lb* madder, \ lb. fustic, 1 gallon of watery 
for a dark er mahogany, omit the fustic; add instead 
oz. logwood chips, -wliich, when dry, fehould be 
wiped over with pearlash, 1 0 %. dissolved in 1 quart 
of water: for a bright red, make a strong infusion 
of brazil cliips in water, to which has been added | 
pearlash, 1 oz* to 1 gallon : while the work is still ' 
wet with this stain, brush it over with alum water, ■ 

2 07.. of alum to 1 quart of water; or, for the same 
colour, dissolve loz. of dragon's blood in 1 pint of 

spirits.—L ifeboat, i 


Steel Tubing.—A* N* H* (A'o Jddress)^—! do 
not know of any works where solid drawn steel 
tubing of the size you require is made* The thick¬ 
ness to stand a working pressure of 60 Ibg* is theo¬ 
retically Yis In,, but of course you cannot practically 
use the metal so thin. Your best plan would be to 
make the boiler of sheet copper about ^ in* thicks 
riveted and well brazed together; then, as 
firebox is of copper, the expansion and contraction 
under variations of temperature would be equ 
and there would be less liability to leak. Y 

an electro-d^osited copper tube of th& 

>u require*-F. C* 


l.«l 


A 




your 


Fie* 1' 


ual. 


A 




. rig. 3, 


diameter you require 

Fonir-Jawed Cliiicis,—G* H* A. IClaplaml—l do 

not know of any substitute for the lour-jawed 
chuck, but if you call at Messrs* Grimshaw and 
Baxter’s Stores, Goawell Road, E.C*, you will most 
likely find Homething to suit you. If you are likely 
to bo disheartened In so small a matter as making 
a model engine, I should advise you not to 
menee it. You can buy one for a trifle.—F. C* 


B 


D ‘ 




3 . 


com- 




Pig* 4* 


glue. 

your sketch form a parallel motion for the head of 
the piston-rod, or would if they are of equal lengths,, 
assuming that the end of bar B nearest the piston- 
rod is gudgeoned to the framing. Usually the rod 
A has a connection for air-pump or feed-pump rods,, 
hut you do not show any such attachment* This 

form of parallel motion is not absolutely true, but 
when the tods are proper! y proportioned, 
the head of the pistomrod to a niotion very closely 

approximating a straight line. I suppose the bare 
are brass-hushed* and the wear of the bushes causes 
the rocking of the piston-rod. The dead-centres 
upon which the rods vibrate may also have worn 
out of centre* If the engine worked satisfactorily 
when first started, your remedy is simple: put iu 
new dead-centres in the framing, new bushes m the 
bars. A, B, c, andnewbeaiinga in the piston-rod head 
and the strap connecting it with the beam* If the 
recking of tne piston-rod has long continued, the 
gland is most likely worn oval, in which case a new 
one should be fitted and the sLufiQng-box, if neces¬ 
sary, hushed. In regard to the piston-rings, you do 
ia drawn right thrbugh, and then smoothed from not say of what class they are, but for the size you 
the point downwards, between the thumb and give I should recommend a split cast-iron ring, f in, 
finger. This, it will be seen* is to secure the ends of thick on the thick side and 4the thin side,, 
the bristles, and prevent them from unplaiting. turned to an outside dJameLer of in*, cut on the 
This method is called plaiting. There are other thin side and put in in the usual way* It might he 
ways, but this is by far the best, for stitching.— better to put in a new piston with Ramsbottom 
W. G. wrought-iron rings, but whatever rings you uae.round 

off the outer edges so that the cylinder may not b& 
scored by them. If you had given fuller particulars 
as to the use of the engine, I could have given 
further advice.—F. C* 

HydrauUo Cylinder for Xtift*—R. S. (Man- 
cAcsfcr).—Some dimension must first he given or 
assumed. Your lift is 40 feet; if, therefore^ you 
make your ram with a 5 ft* stroke—that ia, one- 
eighth of the height to which 3 cwt is to be raised 
—the load on the ram will be 3 x 3 = 24 cwt. The 
speed of the cage to lift it 40 ft* while the ram only 
travels 6 ft* is obtained by chaina passing 
over top and bottom pulleys in the usual 
way so that there are eight Unes of chain side 
by side* One set of pulleys may be fixed to 
the bottom of the cylinder, and the other set 
to the head of the ram; from these the chain ia 
led away over the head pulley of the hoist and at* 

la addition to the 24 cwt., an 
made for friction* say, 5 per 


Axlkl—T he bars B and c in 




restricts 


Bristles* 


Newspaper mustratlong,-T* M* {Skidds). 

The artistic and mechanical stages are 
quite distinct. The drawing is prepared by the 
artist In black ink upon a smooth card ; it is then 

handed to the photo-etcher, who produces a relief 

block from it by a photographic and etching pro* 
cess* This is a distinct business in Itself, and cannot 
be practised by a novice. There is one way of com¬ 
bining the drawing and engraving processes— 
namely, by drawing direct upon a raetal plate with 
a prepared surface by means of a graver. The 
picture is at once ready for the stereo typer. A^ply 
to the Hoke Engraving Plate Company, 37, Wat- 
brook, London, for parUculara—W. 

Foliahlng Tinware*— Maker by the Gross.— 

goods, they should first of all 
from spirits of salts, then well 


shown in 

Then at a, with a fine stabbing awl, a hole, 
eye, is made in the thread, and the point of the 
stle put through it, as shown at a (Fig, 5). This 






Overhead Motion*— Lathe Amatsok,— If you 
want a good *and efficient overhead arrangement 
for your lathe, the following diagram may furnish 
you ^vith an idea of how to go about it, and I would 
advise you to read it in conjunction with what was 


To properly polish tin 
be thoroughly cleaned 

rubbed with oil and whiting, Chen again well rubbed 
with a dry cloth, and finally 
duster and dry whiting. I have never found any I 
difficulty in getting a good polish by these means. I 
Of eourae* in Targe iiiops they use a poll ah mg wheel | 
with butts of various shapes and sizes to butt' up 
the goods, and if you want the same high degree of 1 
finish, you must do the same. I am unable to tell 
you how the bends of hurricane lanterns are made, 
out most probably with a die-press—R. A. 

Plutubi ngm — N ED. — The follow ing are good 
works on plumbing; "The Plumber and Sanitary 
Houses*" by S. Hellyer, price Be, 6 d.. published by | 
B* T. Batsford, 52, High Holborn ; Plumbing," by 
W. P. Buchan, price 43 *, Crosby Lockwood and 
Son, Stationers^* Hall Court, Ludgate Hill ; '* House 
Drainage and Sanitary Plumbing/* by W. P. Ger* 
hard, price 23*, Spun, 125, Strand, London.—M, 


polished with a soft 




I: 


A 


tached to the cage. 

allowance must be 

cent*; 24 cwt. equals 2*688 lbs.; 5 per cent, on this i& 
1351 Iba.; total load on ram, 2,823 lbs* How the 
pressure of water per square inch multiplied by the 
area of the ram in eguare inches must equal this- 
total* If there is a high pressure ear vice of, eay^ 
100 lbs. per square inch, the area of ram required 

I 

28'23 squaro inches, which we find,, 

from a Table of Areas of Circles, corresponds, to a 
diameter of 6 in. The cylinder would b© made 
about 6 i in* Inside diame^ter* The supply pipe 
should be about li in. in diameter. Whatever con¬ 
ditions you have you can get at your results by the 
above method. If, for example, the diameter of 
ram ia fixed at 5 in., this corresponds to 19'63 square 
inches area, and the pressure required per square 

inch will be 


Overhead Arrange¬ 
ment for Lathes— 
A, Top of Lathe 
Bed* 

which Cutter is at- £ 
tachsd; X| showing • 

that the Position 

of these Pulleys | 
may be adjusted | 

to suit Position ' 
of Slide-Best 




Pulley to 


1 :^ 


Robinson Hot-Air Engine^— E* W. S. (Egham). 
—We cannot give insertion in the body of woiiic 
to the name and address of the makers of this 
engine. 

Scene Painting. 

articles on 

95. 97, 101, and 103 of W^OKK. 

W ard robe Mir ror. — 


I.--* 






i! 




2,823 


will be 




A. W. B* {Glasgow)^ 

Scene Painting” appeared in Nos. 92* 


The 






Surely in 

your town, or near it* must be a furrdture ware¬ 
house; If ao. apply to them* stating size and 
wliethcr bevelled. The carriage from a London 
firm ivould, on a single plate* far exceed the price 
charged extra for the same reason by the provin¬ 
cial firm* who wouhl probably have received their 
fflass in great quantities. The addresses of some 

London firms have already appeared in "Shop, 
which you might easily ferret out* Inmiirc again 
if still unmtished, bnt meanwhile try the indexes 
to Vols. i. and II* of Wokk,— J* S* 


Reader. 


said to J. E. J* 
ject in Work, 

bed; b, pulley to which cutter ia attached; x 
shows that the position of these pulleys may be 
adjusted to suit position of sllde-rest*—E d. 

Foot-Blower,—R. H* E. (The beb 1 . ^ thA hAifrht Af 

Iowa with a reservoir is preferable to a fan-blower be eoual to tba 

iob-nt least, that ^as been my experience the stroke of the ram. and add 5 per cent, to me 

a similar arrangement for experiments quotient.^r. Vy, __ * o <5 

It would probably be cheaper to buy Quarter Horae-Power Steam Enpne* A* 

Messrs, AUdays and Onions* o( Birmingbam* {Hyde)*—ll is not poasible to comply with your 
supply all kinds of blowers and bellows. You I suggestioa. 


iPortsntmith) upon this same sub- 
No. 12* p, 190. A ia the top of lath© 


2,823 


14i lbs. per square inch. If the 


19- 






Tinman's Tools.—R. L. T, (Pittwisf— You 
will fiutl the iMuetratious of tinmen's tools and 
nuLc-hlnes in Nos. 87 (p. 20^1) and 73 (p. 413) of WoitK, 
and you can obhiin them by ordering tbroogh your | J 
iiews.'igouL or direct from the publishers-—R. A. 


some 
in maifin 
on soun 
one. 




1 


Lead-Burning Maofiine*--A BDHNEn,—The 
proportions of zinc and acid vary sonicvvbat is 
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Work— January 23,1892, ] 


Hot-Air Engines* — W. H, B, er), —In creates the rust in the bottom part of piano rises 

these small hot air-engines there is a cylindrical from the floor, aoinetiraes through damping the 
bos, called the heater, con taming air» a fixed q nan- carpet before it is swept* I shovud advise you to 
tity of which remains in the box, for there is no turn the piano up, so that you may tack a piece of 
exhaust; and this air, being alternately heated and oilcloth or waterproof over the bottom, as some- 
cooled, expands and contracts, the pressure varying times there are holes where damp may enter. To 
about 12 lbs* A working cylinder is connected with clean the rust oft; use a piece of leather with a few 
the heater; in this a piston moves, being forced up drops of paraffin oil on, and sprinkle with fine 

when the air is heated, and drawn down when it is emery powder* Having done this, procure some 
cooled ; the top of the piston is open to the air, and lard free from salt, and crush some camphor, and 
a connecting-rod fastened to a pin in the piston mix them together* Rub this over the strings; this 
works the crank at the upper end. Now, we cannot will prevent rust*—T, E* 

very well remove^the fire from the heater at every Japanning*-W- P* W. {No Address).—Yon ap- 
stroke of the engine, so the plan adopted is to nave j to have been very painstaking in your work, 

the fire play upon ttie bottom of the heat^, whilst certainly deserve to succeed, I regret that I Materials for Piano*—A nxious Tnothuer 

the upper part is cooled by a water jacket; cannot add anything to the information already As probably you are aware* you cannot nut'chase 

the heater there IS a Iooae-fittmg deep piston, called given, unless it is to express an opinion tliat it is materials for piano making at oik: firni as the 

a displacer, whose office it is to move the air up ana scarcely necessary to go to so much trouble over firms who supply the trade arc rmtcil lor tlieir 
down, so that It may be heated by the bottom plate repairing jobs* I should suggest that you simply special line. For iroiirnongory, try 11 niches* 

of the heater, and then cooled by the water jacl^ beams* etc*, a coat of finest air-drying Drury Lane, W.U ; for veneers or wmid, Wiu. ami 

at the top. If we suppose the (bsplacer to occupy black japan, and lay on with a camel-hair brush Palmer, Drummond Street, ! J;LiupHilcad Itoiid 

liadf the space inside the heater, and the where required some of Pavitfc's Gold Ardenbrito, N*W* j for action, llallpikc* 2i:iA, Mare Street" 

j and when dry a coat of clear varnish if wished, Hackney, N.IC.; for keys, F, Etiwanh, 5:>. South- 

it is hardly necessary, as Ardenbrite will keep amp ton Street, Ponton ville, LomifM], K. I’lie 

of the heater, the air must to the up colour for a long time—R, A. articles on Piano Making” aiijjoiu- in Wokk 

.vorkiug piston. then,if the d>sEdacer^he patents {see “Shop’* p. ^7. No 141) ho “found Force-Pump.-J. W. 

to thehottom a^bout two a day for the laat panidng diagram is a vcrticaJ section of an orUinstry 

of the heater, same kind of thing. He plunger force-pump ; a is the plunger, u the barrel 

the aJr must correspondents tell c, inlet pipe or y ^ > 

go to the top* appiicanta suction : and d, the 

where it will same thing as ourselves, discharge didc' y 

ho cool^k by r and F are ^circular 

frli6 sur- I inTft ciiii QiSSUifd 3* (^4 Jlf ttiBit j stfilic x^^tlvss wliicJi 

rounding I filso can ascertain this until the com- j open upwards* The 

w£Ltcr con- I &p6Ciiic&tioii is &iid wJiCH it j is Itopt 

tract ’in vo- niay be inspected on payment of the usual fee; or watertight by a 

lume and I must wait until the Bpeci□ cation xa printed, stuffing - hoy: nnd 

euek ’ do wn ?^ery application for the grant of a patent being G; “bole, H, 

the work- maccessihle to the public until the complete specifl- 

in*'’ piston* cation is filed and accepted. Every person making 
'I’lie di^^ram application for th© grant of a patent has to take 
is a sectional chance as to whether a prior applicant has i p , 

sketch of oovered. his invention. Tbere is no way of getting | ^y 

Seal's model I this- C* E, 

hot-air en- Plain Sketcliea.—T, P* {FYodsItum Bridge).-^ 

f ine, which, W© do not know of any work specially devoted to 

eing very this subject, but there are several works which, 

simple, will touch on it* Some ycar© ago the Council of Educa- 

serye to ex- tion published, or authorised the publication of, 

plain the books on drawing, one of which gave instructions 

principle on I how to sketch from the object* but we do not 

which these I remember the name of the author, Spon, pub- I plunger is 

engines I lisher, Strand, W*C*, would no doubt havei(>in Ms pressed 

work* A is I catalogue books, which would assist our corre- I 3 o w n * 
the heater, I spondent* We know of no better course than copy- I water is ^ 
cpmmunica - ing from the object itself on paper, taking care that forced out ^ 
ting with the I each part is in the right place^ ana avoiding | of the barrel through 
working cy- any **artistic^^ performance in the work, adhering the valve, and 
Imder, B, bv to stern exactitude, so that the result obtained is discharge pipe, d. 

a passage al- the a^ual machiw on the paper, and then the di- The pressure nc- 

ways open* j mensions of each part can be taken and put on the cessary to force 
c la the dis- | drawing. We learnt to do this in the manner down the plunger i 
pl^er, occu- described above, and soon acquired aptitude in the found by miilUiilying 

g ying about j work, there being no books to help us m those days, the area in square 
alf ol the I We belieVe there have been some hooks published inches of the end 
heater; it is on the subject by the Science and Art Department of the plunger by the height in feet to which the 

moved up at Kensington* On© was written by John Maxton, water is raised, and by 0’434 lbs*—F* C* 

and down by I a clever draughtsman and engineer, who was 

a crank and I teacher of engineering drawing to the department, 

■ *i-Qvj I* connecting - | and it would most likely be found in SpoMscata- 

f^through a logue. We do not know of anyone who would 

tilE13 the c^pkmoved j teach by correspondence, but should fancy if there 

^ 1 engineering establishments employing 

?ome instruction for an hour or two of an evening, after 

plat©, K* Ih© his work is over, for a consideration to be agreed 

runs at 25§ revolutions per nun 11 te; it has no power* I th n -v ■» **. - 

the working cyhnder being so small—only I in Kepalring Plano*—C lerk*—Y our letter is very 

diameter. The model costs Ss* 6d. I have one and and I understand what you require* If 

it runs well; perhaps if Mr, Seal sees this he wiU piano has not got an iron piate to wMch the 

advertise his present address* The action of these strings are attached, the pins are driven into hard 
engines will now be easily understood* The heater ^^od, and these pins in old pianos are usually 

crank precedes the working crank just as the eccen- S instead of iron, and when you tune 

trie precedes the crank of a steam engine * the ©n- t v ® Pi^tno they often bend, and sometimes break . 
gine being in the position shown in sketch, the air is speaking of the lower pins). The wrest pins, 

being cooled, and the piston of b is being socked J are probably loose* Now examine very 

down* In one Quarter of a revolution it will have fsee that the plank is not split, and if 

reached the bottom, and displacer, c, will be in the “ ^ 

middleof the heater; a little further, and there will ?? larger; you can obtain them from W* 

be more air beneath the displacer, pressure will In- Hughes, 37, Drury Lane, W.C., and they will cost you 

crease, and the working piston will be forced un- 1 i®' lower pins are bending, I 

ward^ etc. It is curious to find that the air can be should replace them with small hitch pins. Count 

heated and cooled 300 times in one minute. The I number you require, and obtain at same place; 

proportion between the space swept by the piston I about 6d* You can also get wbat wire you 

and displacer is important, and I obtained a greater r Is- 93* per lb* Do not string it with heavier 

peed bj" reducing the stroke of the working piston * ^ thinner would be better If for concert 

he working crank might be made with several 1 ■ You ought to manage it all right*-T, E* 

holes for the crank-pin and th© engine tried with 

different strokes till the beat position has been 

found. It will now be seen that in Robinson's 

engine, instead of two cranks placed at right angles, 

the piston and displacer are themaelves fixed at 

right angles and worked off the same crank* which 

produces exactly th© same effect* The power of 

hot-air engines is generally rated too high, I tested 

on© W3th a QJ in. cylinder, and found that, though 

the indicator showed 23,716 foot lbs*, say, 5-men 

power, toe brake power was only 10.028 foot lbs 

«ay, 2-men power* For 2-men power I should require 

a 0 in, cylinder, and the engine would be very bulkv 
and heavy*-F* A* M* 

Datap In Plnno.-^lNQumgR*-The damp which 


width you require* Frets have given iray to panels 
for piano fronts, although some are partially fret 
cut*—T. E* 


Plano Malsing*i—D oubtful.—I f Doubtful will 

not doubt any lunger, but wilj read my article 
on stringing, ho will see that, insLcarl of doubling 
the lengtli of the wire, the dilliculty is surmounted 
by increasing the thickness. The ineasurcuusiit, 
21^ in*, is correct for fourth C. I shoukl think 
Sound, Light, and Heat,'' by Thomas Duminans, 
price Is,, would suit you; or, as y 

Feojile*s Palace Library, you could 
T* E, 




ou are near the 
see one there.— 


you may 
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t'hc auconi- 
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receives a bolt con¬ 
necting the plunger 
with the driving 
owe r* 

hen tbe 

S hingcr is 
raw n up, 
water rises 
through 
the vah-e, 

E, and fills 
the barre 1; 
when the 
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Force-Pump* 


Hot-Air Engine, 


Plano. —Glasgow*^A s I am not acquainted 

with Glasgow, I cannot refer you to any place to 

buy your woofl, but I presume you would be 
able to get ordinary spruce deal, such as carpen¬ 
ters use, at any timber-yard or cabinet-maker's 
shop*—T, E. 

Plano Question*— .Totnek*—T he bottom iron 
plate runs from the bass end, and Jays on the bent 

side* Of course, there is no necessity for it to run 
further than the bent side, as there arc hitch pins 
in the bent side* When you receive the plate from 
th© makers, the pins, >vhich are riveted in, wall be 
all in their place.—T* E* 

Books on Electric Bells*— Reader of Work, 
—Mr. F* C* Alisop's book on Practical Electric Bell 
Fitting" is a good work, wriUeu by a practical 

man who has liad considerable experience in the 
work of bell-fitting* It is, therefore, a good book for 
learners* Another good book on the same subject 

is Mr* Bottone's Electric Belis and AJU About 
Them.'-G* E* B* 

WoHBC Stib©cri]ption* — Jacob. — The fourth 
volume of Work will begin with No. 157, and will 
be. as you say, “ a very good time to begin to take 
it in*" As you are so anxious to help the publi¬ 
cation, liowcver, why not begin siibacribing to it at 
once, and induce those “many fellow-work men ” 
of yours to do the same? Some of our subscribers 
even adopt the sensible plan of bnyuig an extra copy 
weekly to send abroad or into the country*-E d* 






1*1 


off 




t 


Hlaiio Work*— J* M* \Notting J^e 7Z)*—Tour Bicycle Patent. —C* M. fLi-vcrpoo7).—Referring 

estimate from a to reply to F* {Kidderrninster} on page 394 ot' 
' he would be ab^ to tell you Work, the drawing shown docs not in many points 
^actly it would co^* Rudd & Co*, agree with tbe description, and the in formation 

D^n btreet, Soho Square*—T* E* would fail to make anyone understand what is 

Flauo^Front Fattcm. — J. W, {W^ellingtoTit I meant or what is to bo gained by the niTangement* 
Satoipi),^3orry you did not succeed in getting the The inventor seems to aim at gearing up an ordi- 
patterns, but as the fret-cutters chiefly design their nary front-driving bicycle by means of a gear 
owe, they are somewhat jealous of them* If you simllOrr to the Rob Roy tricycle* made long since by 
could get access to a piano that has a fret front, th© Zephyr Cycle Company* With them the gear 
with a sheet of paper and a shoemaker's hecI-ball la simplicity itself; in the reply referred to it is 
you could tub a pattern off it by simply laying the anything but simple or clear, and Fig. 2 of the 
sheet of paper on and Tubbing the heel-ball over diagrams is not correctly drawn. I am un- 
the surface* Or you could purchase a fret from the acquainted with either tlic address of the inventor 
address I gave you if you send too length and 1 or the number of the patent.—A, S* P. 
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Shop, etc. 


[Work—JanAiary 23, 1^3. 


Manuals of Technology. 


Woric Volume. - F* R* IV. {Mildmay Crroi^c, A"'.)* 
Till; third Volume ot' WOKK comuicneed with No. 


- C. H, X ( West Bowling} 

I should be Rlad If iu some future num- 

ber o£ Worrsodio generously minded render would Edited BT PBDF. AYBTON^ AHO RICHARD V/dhmeli, D.SC., M.A, 
kindly give a list of the tools, eta, whicb an af Textile Pv^f i t 

amateur should possess before attempting tho mSKi«cra?s“Si^a’iDS.®^Bvmth 

manufacture of household furniture, or, generally sand, ss- 

speaking, ‘ cabinet making.’ I have no doubt that By Wicliam Hbnrv GuBRnwoon, 

there are many otliers besides myself who nave f-C-s., etc. with 97 Di*gT.ius ftom Orfein»i Wott* 

just recently commenced taking in Work, and are inE^ Drawings. Fifth Editiqo. st 

wishful to put to a practical use some of thevalu- ] splanlng WaoHoti and Worsted* By W. S* 
able hints which are given us In Work. A list bright mclajei-n. m.p., s^ioni:r With 69 dk- 

I have asked for above,'With probable cost grams. Second Ediiusn. 

of same, would, I believe, be re^ with a great deal Cutting Tools. By Prof* H. K. Smith* With 

of interest by many of us novices*^—'[Some brother Folding n^tes and 51 'woodcuts. Third Hdidon. 3 s. ed. 
chip" will doubtless give you the assistance you Practlelil Mechanics, By Pr^>f* J. Prhrv, M.E, 

ask for*^ED*l With Numerous lUustradpns. Thi?d Edition. 31 . 6 d, 

^Vorlf ^STjThcv JTonard writes z 1 1 ^ Textile Ff^brlcs* By T* R+ Askbnhurst* 

ahoie^^i'he hr^ris ^covered with pund^d pat^ Watoii and Cloclt Malting. By D. CJlascow, Vice- 

fc?'and ref “^in. “nd'blaok*ena^nS^ I hlte 

tried leznoii and hot water, but the brass does not 
keep bright long. Has sea air any effects 


Carpentry Kit. 

writes; 


i I 


lOJ* 


Watch Jobbing*—C onstant Reader*—As far 

as I aiu itwuR'. j here is notliiiig to prevent you from 
oallintr yourself 11 wziicU jabber because you have 
3101 s^TveU yijurtcnu of apprenticeship; but as to 
going ill for exurnination for a certificate, I am 
tifraitl that it would be useless unless you arc very 
well up iu theory ami practice, which 1 am afraid 
you are not IT 1 may judge from your letter* and 
therefore I think it would lie a guinea spent need* 
lessly, although, could you pass, 1 believe it would 
be a good thing; and £ should like to sec every 
jobber, wuteli and clock, go in for the examination; 
it would be beitei' for the 111 sc Ives, for their em¬ 
ployers. luul tor the owners of watches and clocks, 
as IIIucty nine out of every hundred watches and 
clocks are, in toy opinion, ** butchered*' up instead of 
wcariugout. Now, as to the verge watch* When 
the noise of ihc peumee has beeii filed away to let 
the w I seel up as close to the verge as it will go, and 
the follower pushed up to keep it, and still it trips, 
w'iihoni giving sutliciciit iinpulso to the verge* the 
only thing that is to be done is to put a new balance 
wdiecl (*seapc wheel), brondor in the band, so as to 
leiirli the %'ergo pallets; when this is clone it usually 
wiujis a new dovetail put to llio potance, and often 
a new follower as well, init ihese you could easily 
fit- up yonrsiclf. For a new wheel you must send 
to the tool shops, say* Griinsliaw & Co., Goswell 
Road, Clerkenwelh London, wJio will put a ne'w 
one for about Dd. or Is* outside.—A* B. C. 

Fairy Bells.—W* L* I// 1 /?/).—Sce reply to Cork- 

ONiAN on page 573 , No. 110 , which will give you full 
pari leu lars concerning fairy bells and their con¬ 
struction. Following out the suggestion of the 
Editor. I give the co^t of iiiaterial, quoting from the 
list of Chilvers & Co., Norwich. Wrest pins, tJd* 
pet dozen; music wii'c, 4d* per ring any size* 
As* however, at least six ditterent sizes are re- 
tpiired for bells of twelve strings, Chilvers & Co 
supply the strings with eyes already turned at Is. 
per dozen, iind a whole set of materials—wood for 
baseboard, sides, blocks, co'i'cr, together with 
screv's* wrest pins, and wirepin ay be bad for 4s, 6 d. 

-IL F. 


such 


14 . 




44 


CASSBiex, & Comp AN Yj LiAriTSD, Lud^aU Hilly Lond^iu 




Cassell 3 Technical Manuals. 

pO£t free on application to the publbhers 
Casseli* & CoMPAKVj Leahthd, Ludgate Hilly Lcndm^ 


A list sent 


IV*—Questions Answered ey Correspondents. 


Whit© Metal*—E dd I FRA writes, in answer to 
Lr. S. L, (Kirkoaldv) (see p, li22, No- 143) You do 
not state what kind of white metal, Thero are 
numerous alloys* If you refer to Knight's * Diction¬ 
ary of Mechanics/p* 63, Vol. L* you 'will find thirty- 
two different alloys, all of which are under the head¬ 
ing of white metai, such as pewter, Britanujametal, 
Parisian white metal* German silver, etc* I have 
sent a few recipesPewter, 6 parts copper^ 113 tin, 
3 zinc, 16 lead. Hard Pewter : 4 parts copper, 193 
tin, 16 antimony. Britannia metal 11 part copp 
tin, 2 antimony* Another Britannia metal: 4 | 
tin, 4 antimony, 4 bismuth, 4 brass. Parisian white 
metal: 69'8 parts tin, 5’5 zinCt 198 nickel, 47 cad- 

Gerinan silver: 20 parts copper* 16 zibc^-4 
Best German silvert £0 parts copper/slO 

If I knew what you wanted them 


WORK 

publish^ iUr La BeUs Stiuvag^t Auilfrsto IliU, honft^m, rt( 
& 0 "clock ev€Tp Wednesday iHorriHip* ft?id be obtainatfleocery^ 
where tktouifhoiii the United Kitfiidom on tiiidait at tiu 




TERMS OP SUBSCRIPTION. 


S moDtlja, tree by pont 
moDthB. ,1 
IS moQDbs, „ 


.. iB* Bd_ 

3b, sa 

■ ■ fiB* 

FoBt&t OrtlerB or PoBt Oltlue Orderfl I’wymlilent LUeOeoemi 
FoBt UtHce. Loialon*to CASBuLLAiia 




■* * 


i « 


P* 


er* 1 
parts 




TxBjfB roa THK IhSMwriosf OP APVBRTiss»]t:3iTa lar miaa 

WHBELY lESUS. 


m nim * 
nickel. 

zinc, 5^6 nickel* 

for, I perhaps could send you better recipes* 


£ 3 . d, 

. la 0‘0 

* fl IP 0 

- 513 6 

- 1 n A 

-100 

* 010 0 


One - 

Half Page - - - - 

uarter Pigo - * - 

of a Pitgo - • 

ODe'SixtcoittL ot ft Fsgft - 
In Coiomn. per locb 

Siuftll prepaid AdvertieemeDti, ftueli fta Sltmitlons WHoted 
ExcoanKO, Twenty Wnrda or leBr<i,0na Bbllliiiif* ftiidOa^ 
Penny per Word extra If over Twenty, Ali* OTHKa Axiver* 
blsemente in Sale ftod Bxebange Column ore ebarged Oa« 
GhiUing per Line Caveraging aigbt wordil. 

Posiiume, or a tsriae of 
by fipocial artangenusnL 

Advert!eemonta abould reach the Offiee fourteen 

day ft in advance of the date of Isaue* 


' J 


Polishing Vulcanite Pipe Month-pieces*- 

W, R* F, (Dubiia) writes, in reply to C* H* C. (A/an^ 
i^highaTifi) [see p. 632* No. 143):—** First take all file 

Photographing and Mounting. - J. McB. 

(Taiii).—TUc pliotogni [ills you require are taken by • fin,*h*ntf 

nhnosc any good photographic firm, and will be ^ iJiif 

mounted as desired There is nothing outside 

far Christniag printed thereon* Marion, Soho it, putting the rot tens tone and oil on the felt. 

Square, W., Fallowflelth Charing Cross Road, and 
Adams, Charing Cross Hoad. W.C*, all keep them* 

Percy Lund Co*, Bradford, is also a good firm for 
them. See also our advertisement pages*—D* 




J* M. a (Hull) 

574, No. 
s Ready 

I think, for about 6 d, by 

Lud- 


Measurement Reckoner. 

writes, in re 

You 


SALE AND EXCHANGE. 


ply to J. G* (Bradford) (see p. 
should get the Tradesman’ 


Victor Cycle Co., Grimsby, sell Mail-cftrt Wheels and 
Parts. 

Lettering and Sign-Writing made Easy*— 

Also Jiill-she diagrams tor marking out eight alphabets, 
only IS*—F* CoultkaIeD, Darlington Street, Bath* icw 
Decorators' Stencils (60 large sheets), as* fid. 

Fret, Carving, and Repousse Patterns*— 

100 of either, full-size, is.; 35 Fret Photo Frames, is.: sp 
Fret Brackets, is*; 100 Sign-writer’s Stencils, is.;; 300 
Turning Desiirns, is*; 40Q smafi Stencils, zs.; 500 Shields, 
Monograms, &c., is*, postage free*—F. Coulthard* Dar- 
Imgton Street, Bath (late Bournemouth). 

^ h*«r* Hori^otital Steam Engine, as described in 
the pages of Work by F. A- M* All the castings, forgings, 
and other materials required in the construction of ihtst 
excellentiy designed Engines, may he bad frotn H* J^Ll-nes^ 

Ingleby Works, Bradford* Prices on application* 

Til© R'liyerS’ Guide to the best Books on Mecbanical 
Subjects, with table of contents* price fid* In cloth, is. fid- 
—Published by Britannia Co,, Engineers, Colchester* 

Catalog© of New Tools, 6d*—Monthly Register, 

containing details of upwards of three thousand new and 
second-hand Gas and Steam Engines, Boilers and every 
description of Tools and Mach in cry wanted and for sale ; 
cash- or hire purchase*—Call at lOO, Houndsditch, London r 
send two stamps for Register to Box 505, Britannia 
T ool* Factory, Colchester* 

Try Bolton, Bunnantofts, Leeds, for Fretwork Ma¬ 
terials. Lists free* t® ^ 

For really good, cheap, Mechanical, Electrical, 

Optical, Chemical, Photographic Apparatus and ^lodels, 
consult Ca 1 *LATZi's nine ad* Catalogues.—^Chernes Street,. 

W.C. ^ ^ 

Fretwork D ©Blgns,—Si x m agnificen t a n 1 mal brackets,. 

IS. id. I sample, 3M. ; six large comic, is id* ; isdnck 
steel saw frame, pd., post free.—T aylor s rretworkenes,* 
Blackpool* ’ [12 B 

Caatlugfl, etc*. Iron and Brass*—G od oar o, Gos- 

forth, Newcastle-on-Tync* 1*3 ^ 

Paper Letters, Rubber Stamps, etc,—Agents 

should aoplv for samples (frce).“WiLLCox Brothers, 172, 
Blackfri^s Road, London, S*E* ^ ^ ' 

'Tk© Saltairc LatnCp and numerous chucks, etc., by 
Evans* Cost j^2,ooo; oflered at £350' immediate dear- 

. Several others, varying fromX50to^4-"* Britannia 

Co*, Colchester. ^ 

Meotrlo Batteries, bdls, telephones, coils, suk- 

and cot^ton-covered wire* termi^b, sundries; stamp* t. 
Charlton, 14, Starkey Street, Stockion-oii-Tees. 

„_AU fittings for Leghorn's machine of T. 
Selhurst Road, Sooth Norwood. List, 


140): 

Calculator/ publishe 

Messrs, Boutlcdgc Sc Sods* the Broadway, 
gate Hil), Loudon. It is a splendid little book, and 
will suit all purposes*” 


cc 


Re-cementing Actiromatic Lenses of Opera 
Glass.^MiiLiTA*—'I’lic loii$03 forming the achro- 
marie combination of your opera glass require to be 
separated and re-cemented together ajfain with 
CanEula balsam. This can be done with every 
chance of success if you carefnliy follow tlie in¬ 
structions contained in the reply to A Lover of 
Work (see No* 5S, page 98* of Work)* Y'ou ’will 
not be able to doctor up the silvering on your 
looking-giusa J it will require to be re-silvered after 
the old silver has been carefully cleaned oil. The 
process would occupy too much space to be located 

"Shop.” Your w'ork on ‘“The Antiquities of 
Athens'' is. without doubt, of Viihie, but to oscertam 
tiie exact worth you should address your inquiry to 
a paper such as the Aihciueum.—C^ A. P* 


I’pory Tablets.—W. F* H* (Dagmar Terrace, 
Islington} writes* in reply to Sea Gull (see p* 574, 
No. 140):—*^ I am a wholesale maker, and supply 
nearly all the camera makers in London*” 




Lapidary Work.^-H* S. G* (BhUhamt 
writes, in reply to SPES Mea (see p. 542, No. 138) i— 
This is dealt with on p. 473, No* SI ol Work*" 

Ready Reckoner for Timber and Glass 
Trade*— M- (iJisAop Auckland\ ’writes, in reply 
J* G, (Bradford) (see p. 574, No* 140 )^ 
‘Complete Measurer,' by R. Horton, published by 
Crosby Lockwood & Co,, treats of the measure¬ 
ment of timber and glass, 'Haworth's Practical 
Timber Measurer/ price Is,, post free, from 19, 
South John Street, Liverpool* is also a good book.” 

Wooden House,— M. (Bishop Auckland) writes, 
ply to Old Chip (see p* 590* No. 141):— Try 
whiteley, Wesfcboume Grove, Bayswater, 


t 2 & 






to 


The 


Cold Lacquer*—!. H. jM, (Liverpool),—It is not 
iriuch use an amateur trying to make small quanti¬ 
ties of lacquer. Leaving out the probability that 
3^011 would spoil it in Ihc making, it would be more 
expensive than buying it. If you want a good 
colour lacquer* I am strongly recommend the 
lacquers sold by tlic Frederick Crane Chemical Co,, 
Birminghaiu. They will send you a sample 4 oz, 
bottle for is., either colourless, gold, or antique 
brass* Sec also W o u K a ad v er tisi ng col um ns*—K* A* 


in re 


VV 


London/* 

Open Sailing Boat.^T* M* 

in reply to G. A* (Hornsey, N) (see p, BOG, No* 142): 

The best dimensions he could have for a sailing 
boat 19 ft. long are: 5 ft. 3 in* beam amidships, 
2 ft. 2 in. deep amidships, and G in, deeper at stem 
and stenipost* which will be 2 ft. 8 in. This gives a 
sheer of B in* If he is going to build a square-stem 
boat, the width of stern will be half the beam— 
2 ft* 7 J in.—and the tuck in sternpost to allow stern 
to dt on will be 1 ft* B in* deep*' All depths to be 
tal:eii from top edge of keel The stem should bo 
made of English oak or elm, aa with these he can 
get the grain right in the round at tho foot of stem. 
The keel, gunwale* sternpost transom, and timbers 
could bo made of American oak* The planking 
should be either larch or yellow pine/* 


writes, 
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III—QuESnoMS Submitted to IlEADEKa, 

77 tc a?id 0/ rmders of Wcrk arc 

iiiviti'd for this jfccdi(jn 0/ “ Hhop,” 

Oil Stone.—A. E. M. {Cheshire) writes :—**!shall 
he glad if anyone will tell me through * Shop' 
whclhor ihereisany way oE softening an oilstone. 
I have one which to ail appearances looks a good 
stone* hui on attempting to sharpen a tool on it* it 
.^cral.clies instead of ha’\'ing a nice working surface. 
If anyone can tell me what to do to alter it* 1 shall 
be groaMy obliged, as it is nicely mounted in case, 
itud will save expense of buying another, as I am 
told they arc expensive* 

Inlaying,—.?* 'J‘. S* (Sheffield) writes Can any 
of "ours’ help niC ’with informatioD tc inlajdng 
wood bj" aid of fret machine? How are the neceS' 
sary thrc.ading holes hidden? Any hints or refer¬ 
ence to any work or article on the subject will be 
gratefully received." 

Staining and Varnishing,—J. T. S. (Sheffi^d) 
’writes What is the best work on these as ap¬ 
plicable to amateur rcquircincnts? 

Overshot Water Wheel*—F. T. Q. (EastBinckr 
ley) ^vriles : ^Vill some practical correspondent 
give the dimensions for an overshot water wheel 
which will lift to a height of 10 ft* by means of an 
endless strap and buckets enough water to supply 

a I in* or *; in. pipe! The supply pipe is 1 in* bore, 
and there is 2 It. pressure of water, 
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Y.—Letters IlECEivEa 


QnosttonB have haeii recflJvotl from tho lollowing corros- 

poudente* ftndaQBwerfi only awnttspace Id Biror, upon whfoli 
there is wreai pre^iureT. 0. {Liverpotd }; B* D, S, ( Uicbridgo) r 

A, J. 0. tUsrlifltelj 3. Vi upper Norwood) Z Q, D,{BnTy St* ,Ed~ 
mtiTtdo^i Ef. C* 6. (iJriiiofi; *1 S. H. KCheetham) t Eleotra: 

U* H. iOtdham); H, M T, {Cornic/illn J.M. M.tUriifop* A. JR, 
IUftA* K. ff. P* (//fllfUflrtiirf, U* 5 .Ad; H. R, lAidtfer- 

: T.J. (Prosion): W, S* *6'4iT4r<w&); J* W. B* (l£u4der«r 
ficldi; E,3*iBoTOi^h,S,E3i Al>«iu¥ti OP " WORK"? U. S, W. 
iDewshtiry): J, w. : Trkorr; Lover Of 

WoiiK": Zixco; TsLUOtupn : L. H. iUrtoAtonj; V. LdJ 5 *y^- 
Kidcr} t G* P, 0. (Abtrdeenii A. H* B* {mtoorth); H, 0. F* 
{ai c«< JJerfipya) : J. J* J* j A* H. t*Vaaai7vAaw)j 

B. M. A D, A- iTunbrid^'i IKdto'f G* C* rPisndfetwL S. 

iApp(cbif)i W. W, fiateii J* W. <; A- H. P, 

: a E. L* (Anitorer) J JRLLT | G, E. a T. 
ftam^: J. J, {aVertlnw}: C, a 0* s Kils : a T, 

atow) 5 T. P* B. {Mrad/ord ); B* A* F* A ME’«v 
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IncnbAtorA. 

Steve iJS, 7 , 

stamp* ^ 

“The Garvor’a Doslgnor. ■ 

sbe practical designs for wood-carving. 

free from HeXRV KLuchemaNN, 49 * 
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153 


Three sheets of full-. 

Monthly, is* id. 
Woodstock Roadr^ 

[14 « 


post 

Chiswick* 
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